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Instant information... 



. . . that's easy to obtain end easy to ui 

Add graphics capability to a computer and you c: 
streamline your problem solving with answers you car 

Build a graphics display and a computer into one 
compacl desktop unit and you have unequalled 
convenience and simplicity. 

Choose any pne Of the Tektronix desktop graphic 
computers and you get an easy to use system which * 
improve your productivity and provide a better solutior 
in a wide spectrum ot engineering and business 
applici " 



The fastest computer of Its size, the new Tektronix 
4052, adds a dramatic increase in speed to the quality 
graphics and ease of use of the 4051 . 

Now the equally fast 4054 excels with its larger 19" 
screen and dynamic graphics, offering new horizons to 
the user of computer graphics. 

All this is backed by the extensive Tektronix 
support — software, training, and service. 

Take a short cut to problem solving — 
talk to Tektronix. 



Managers, scientists and engineers all over the 
world, are using the powerful Tektronix 4051 desktop 
computer to calculate and display technical information, 
chart statistics, and plot trends in vividly cleargraphic ^ — — — — — — — — — ■ 

form — the short cut to the instant understanding of data ■ Tektronix UK Ltd., P.O. Box 69, Coldharbour L 
The 4051 can work entirely on its own, or linked in with a ' Harpenden, Herts AL54UP. Tel: Harpenden 631* 
larger computer. 
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features— 
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| The professional one. 

Our Cromemco System Three 

combines the industry's finest 

micro-computer with the best 

operating systems, compilers and 

applications packages available. 

We'll deliver anywhere in the UK 

and can arrange maintenance at 

yourpremises.On24hourscall-out Wj 

if yOLi wish. Interested? Write or call JSSHH OS^ 

today for our full colour brochure. 
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VIICRODIGITAL, one ol the largest and longest 
sstablished computer stores 

Most orflers are despatched same day as 

■eceipr. it not a note explaining what the supply 
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Give 

a computer 

the wrong 

conditions and 

it will withdraw 

bour. 




Computers need the controlled 

environment that only air conditioning 

can supply. Talk to the specialists in 

Computer Room air conditioning, Discon. 

We use Carlyle equipment, 

the biggest seller in the world; renowned 

for reliability. For a complete 'Turnkey' 

operation — Design, Installation and 

Maintenance, look to Discon. 

Discon Air Conditioning Ltd 

nmrriN 146MamRoad.BigginHili, Kent. 
DISCON T^BjgginHai^V^ 



the air conditioning leader 



Ask the 
computer 

professionals 
to help keep 
your assets 
fully employed 



By consultancy and project management. 
By program preparation and implementation. 
By facilities management and operations 



Contact The Marketing Department, ICL Dataskil, 
Reading Bridge House, Reading, Berkshire. 
Telephone 0734 581258, 

DCL Dataskil 

The Computer Professionals 
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A sample of articles that will appear in future issues. 

Professor George Gerhold, of Western Washington University, USA, on Computer Assist- 
ed Learning. Professor Gerhold is the co-author of PILOT for machines such as the SWTPC 
6800 and the TANDY TRS-80. 

Dr Mike Fairhurst, of The University of Kent, with a series on Artificial Intelligence, develop- 
ing the introduction by Professor F H George in this issue, 

Michael Kusmirak, of Equinox Computer Systems, writes three articles giving guidelines to 
accountants on how to advise clients who come to them for help in computerising their 
businesses, 

Margaret Rouse How a school teacher took up an opportunity and a challenge, ending up by 
assuming responsibility for computing in a schools area. 

Eric Somers on cultural energy and the personal computer. 

Alistair Forsyth, of Burroughs Machines Limited, on computing requirements for solicitors- 
Victor Nicola on how to understand the fundamentals of computer arithmetic and logic. 

Marlene Brown, a highly experienced writer (The Financial Times, The Observer) on the 
actual experiences of people and businesses. 



And . . . regular columns by Martin Banks of Computer Weekly and Brian Reffin Smith, 
Research Fellow in Computing at the Royal College of Art, 



And . . . David Mitchell, MP, Parliamentary Under Secretary of State at the Department 
of Industry, writes a revealing account of the Tory Government's deep and abiding 
interest in the role of Britain in the computer age. Don't miss this article, which appears 
in the next issue. 
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TECHNOLOGICAL 

CHANGE 




But trade unions 
are only too aware 

of the threat of 
microelectronics. ' 



common Japanese terms and will b 
commonei -till w hen the cllccts ,nv 
the billions of dollars allocated to thi 
by tin' l,i pa i use Government. 

We can also point to the major effort 
being put into developing unmanned 
machining centres bv Cermjnv, Japan 
USA and Bulgaria, not to mention plan; 
being put forward in the UK for automated 
Mti.il) hitch production. Ihe Post Ollice h 
intending th.it under System X most of its 
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The Problems 

rst problem is the vast area 
rk which is on the verge ol trar 
1 Where trials have been co 
vith word processors, For t 
niiuctivily has rocketed and jo 
tppeared. Many large compan! 

■in'-, in the I'tSUs which m ill col 



enough However 
Son of integrated d 



icfilingandrelrlev. 

will appear at a time whet 

will he looking lor work III. 

Against j background ol w 
recession, the hade union; 
bodies Irving to face up to If 
that is why theTUChas sen 
iiiiiic delegation to discus- ( 
American AFL-CIO. 



45% knew what they v 



nole people 
Hid [1-Hits't. 



isidcring nppk in,; linen 



,n number of programmes to help bv 
down Ihis head- in -the -sand attitu 
Thev set up the Micrwlectrunics ludu^ 
Support Pa^r.inirae (MIS!') t.> make 
velopment money available lor appl: 
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it. They 



t-rt, instead ii[ reducing the rcliremen 

whicharecairvinglhe burden ol>me, 
ivc thinking on microelectronics. A' 
1979TUCG>ngre-sariiaioi resolution 
passed. It began bv ice p I in,; "line 
■■-■■■ e in the vanguard of lee 



l,m,l m,d Clnv /fNi<ns. AiMNinf (y iyn. Mtthutu 
al £33)). Other unions have also issued 
studies on the impact of technological 

ed report "Employment and Technology" 
t.. the 1979 Congress. 



Welcoming progress 

The trade unions also moved a motion 
the 1979 Labour Party Conference whi 
welcomed progress in microelectronics 

recognised I li.il -the progress ol techr 
logical change mn.l W subject in the i 



which helped fund' the TLJC (act-finding 
mission to the US. They supported the 
NEB in itsefforts to set up 1NMOS, 1NSAC 
and NEXOS. Unfortunately, the Labour 
Government was curiously silent on the 
social impact of the new technology. I 



ange 



and il 



mproi inc. Ill in;; il.uid.ird-. 
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they have cut the cash allocations to MI5F 

role of the Nbt! in backing IXMOS. 
INSAC and NEXOS. Their idea is that if 

try, This is a strange way to attempt to 

distribute the benefits of new technology 
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The rapid adoption of new technologvis ' 
onlv possible on the basis of consensus 
and that consensus will not be achievable 






unless social policies are adopted to minf- 
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arise The Tories are following policies 
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li.i and An/. m.; to -tudi Hi,- appea- 
ls ol the lechiuilogv .mil the problem 
nurtured there. Phoenix, Arizona, i 
industrial growth area based in large 
t on modem technology, while C " 
nia, of course, is the home of Sill 
ley where most of the chip man u lac 
companies have their headquarter' 
n |uly when I was a Foreign Scheie 
Woodrow Wilson Inlcmalional Centre 
Scholars in Washington, I looked at 
ne of the new frontiers nicludni^ tiie 
?rs and Puma robots at the CM High 
:hnology Centre in Detroit — 
1 found our future is alrcad\ their 
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in the USA by 

ing coherence organised by the Com- 

h.-,ir,i,itli.si'iid, I. i;.ite- present. 

In 197B a BBC programme on microelec- 
tronics concluded that in relation Co the 
problems posed the silence was deafen- 
ing. Since then there has been a lot of noise 
about microeleetninics; but who, apart 
from the trade unions, is realty saying 
anything? 

Why? Fear? 



Il to impart ro toung This is the most coni| 

!■■ mi the the new technology vet 

mi, I rm.n-.-n places ideas and rea-ons behind Ihis piogra'T 

othei industrialised have been set out bv ASTMS in itsdiscc 

higher education. ion document "Tech no logical Change an. 

eriiplm merit i- rising Cnlk-clicc lla]gaining- and intht ' ■ ' 
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iVt; David Mitchell, M.P., Parli- 
ry Under Secretary of State, De- 
it of Industry, writes on Closing lire 

:jj eipeiie nets and opinions. 
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THE ALPHA MICRO COMPUTER 

Multi-User, Multi-tasking, Timesharing, Memory Management 





Basic 64K RAM, 2 4Mb Floppy Disk System: £6.496.00 

Basic 64K RAM.lOMb Hard Disk System: £9.965.00 

{Terminals & Printers to be added to user specification.) 

ALPHA MICRO gives a new meaning to the words "Cost Effective!' 
It combines a powerful 16 Bit processor with a proven time- 
sharing disk operating system to give you data handling and 
software sophistication parallel to that of high performance 
commercial minicomputers. It can be upgraded from a simple 
64K single terminal floppy disk system up to a 24 terminal, 
multi-printer system with 2400 Megabytes of disk storage and 
1-C2 Megabytes of Random Access Memory without any 
hardware redundancy. 



ALPHA MICRO in Business 

A fully integrated A .-.i -Glinting System is available 
"off the shelf!' II n» :l'ide? Oidei Pioeeasing,Auto- 
rii :-jiic Irv.'oi; ::v i. S:r.»..:i" C."ir,rc.i.Ai.'0:.:i.ur.s!-?oceivjl;li;'. 
Accounts Payable, Nominal Ledger Payroll, and 
Sales Anal ysis by (Jut ton !•_•[. Product or Salesman. 
ALPHA MICRO Word Processing 

Comprehensiye word processing software is 
available which can run simultaneously with the 
accounting system (or any other program for that 
matter). It will handle anything from standard letters 
up to large and voluminous documents with auto- 
matic Index/Table of Contents generation. 

ALPHA MICRO in Research & Education 

Since the system can handle up to 24 terminals, 
'■■i . : :iiiihdsit5own32or48K 
memory partition, it is ;deai in education or research 
since each user can do his own application, i.e. one 
can be running the BASIC Compiler whilst another 
runs LISP; again another can do programming in 
PASCAL or ASSEMBLER etc 

ALPHA MICRO Standard Features 

* Multi-User, Multi -las king, Time-sharing Disk 
Operating System 

it Memory Management from 64Kb-l 02Mb 

* Disk storage from 2-4Mb-2400Mb 



* Powerful WD16 16 Bit Processor 

* 5100 Bus Compatible 

* Expands from 6-24 terminal ports 

* Multi-Printer Spooler 

* Adaptable to most RS232 peripherals 

* Sequent! til. Index Sequent! aland Random Access 
files supported 

* Comprehensive disk file management system 

-ft Multi-User structured file system with 

programmer/project number and password 

protection 
~k i 'onimand file interpreter with parameter 

substitution 
it Multiple level DMA and vectored interrupt 

system 

* Multiple pass assembly programming system 
with linking loader 

* ALPHABASIC Extended compiler and re-entrant 
runtime package 

■ft Index sequential files supported in both 
Assembler and ALPHABASIC 

* File management system with logical file I/O 

* ALPHAPASCAL, one of the best UCSD 

~k ALPHALISP a textual data manipulation language 



THE ALPHA MJCR0 COMPUTER !"ST '° ' MMAM,CI ' ob — 

fliunons sst» w 

London SW1B4JB 
Tel: 01-870424(1 Telex; 929222 (SLOTSG) 
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Aspects 



David Levy 
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GAME PLAYING 
PROGRAMS 
INTELLIGENT? 
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rhelher we like it <n noi, intellini'nt (;rjms are intelligent 

machines are here to stav. opening statement 
ThatistheHu'siM.n'ihiMvliol.-.irti-. Ui.l'ortmi.ildy, >u 

cle. and since there can be no doubt that only logical aigumi I 
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viewpoint lacking in objectivity. 

One difference between human thought 
processes and those of a computer pro- 
gram is very clear. When a human chess 
master/bridge master play? a game he 
sometimes does so in a completely dilfer- 
enl way to the way that the best machines 
perform the same task. The end result is 
the same, or nearly the same — a good 

a hand of bridge — but the manner in 

entirely differt 



Aspects 



Allow 



, ilhi-.rr.il 



examples. In a game of chess a human 

his evaluation of perhaps fiffy or a hun- 
dred chess positions. He looks at the 
moves he knows, from years of experi- 

position, Ihen he looks al the plausible 

because his criteria for move plausibility 
are very strict, the lotal number of posi- 

What the human master does do inverv 
great detail is examine each of these 50-100 
positions to determine whether they are 
positions that will be good lor him, or 
good for his opponent, or roughly equal. 
To do-this he considers various subtle 
nuances that are beyond the understand- 
ing of even the very best computer 
programs. 

For example, a human chess player 
might know that a particular type ot pawn 

hence because (say) his opponent's king 
will be able to infiltrate his pawn chain by 



'Ifnothbigelse, this 

double standard shows 

that when we humans speak 

of intelligence we do so 

as though # were ours by 

prerogative — an emotbnal 

viewpoint lacking in objectivity. ' 



hold which cards? Because of this hidden 
bridge program to perform some rather 



cplieslo the*' 



positions Instead, the progran 
more primitive evaluation n 
but uses it much more often. 



to guess where .1 particular card is siluat 
eel. 1 le can see two of the hands, his owt 
and the dummy's, but the other two art 
hidden from him and the best play requir 
es him to make a logical guess at which o 
the other two players holds the vital card 
All sorts of factors can help him make thii 
guesstimate. If a player bid spades lie wil 
probably be more likely to hold ihe miss 
ingrard it it is a spade, il the player pas set 
throughout the bidding, indicating that h. 
was weak, and subsequently played twi 
kings horn his hand, il is .1 lair hci that h. 
Joes not have any more high cards, other 
wise he would have bid. These are rela 
tivuly simple guidelines that even weal 
human bridge players can follow, ar ■" — 
computer program it is 

* 5 papcr 



gkjii:i..uli In 



colum: 



e that 



...ugh „ 



very 



e.-iomeJc- 




uep. logii.il.il 
cisions at the briogc raoie are uaseu un an 
indefinable sixth sense, which distin- 
guishes bridge champions from lesser 
players. I would not deny that a sixth 
sense is part 1 Grandmaster chess, but in 

or part, simply because o I the nature of the 
game. And when programs ciist that play 
expert bridge, will the sceptics complain 
that they are not intelligent programs 
merely because their decisions are based 
entirely on probability theory rather than 



il ol "I 



which ii 
alsoh, 



is the^ 



iffing. Being! 

M I >lu 1 1 at the right time is.i great asset 

poker player and those who arc re 

good at the game, good enough In ma 

*-- ~m gauge when a b 









ays any at the poker table. 

Joe's ears 

One might argue that a con 
am would not" make a good 1 
hy should this be so? It is tr 

-nrram will nut he able tu nol 



will have the advantage that it will exhibit 

and, since it is psychologically 1 difficult for 
most humans to play intelligent games 
against a computet program, there is a 
rump* noting factor — the humans will 
believe that the progr am knows when to 
bluff and this will cos! them dear as they 

duubtedly highly intelligent people, can 
we argue ihat a i;nnJ pokei-plaving pru- 

though it may be written in a way that 
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player 



avecho. 



iethre. 



mpl,. 



pilfer programmers ,,111 take to intelligent 
games. 

In chess the programming strategy is to 
make up for lack of subtlety by doing 
something rather unintelligent (i.e. using 



and machine when d be Listing intelligence 
within any sphere, be if game playing or 
general problem solving. 

li a member of the newly discovered 
Willv-Nillv tribe of South American Indi- 
ans were to be found to plav chess as well 
as Bobby Fischer, he would doubtless be 
hailed as super-intelligent, even though 

mil hod of playing the game perfectly. Yet 
if a programmer discovered the same 
method, and programmed his chess algor- 
ithm accordingly, would his work receive 
the same acclaim? I doubt it. 

What, then, is intelligence, and how do 
we recognise it in a game playing (or other) 
computer program 1 fhis is becoming an 
increasingly dilhCL.ll question to answer. 



Therefore [hey should be considered intel- 
ligent. 1 should now like to leave the read- 
er with the following question. Of Hie fol- 

puter programs and three from groups of 
intelligent humans. Il will be quite obvious 
to the reader that the humans' decisions 
are far from intelligent, and equally obvi- 
ous that the computer decisions, were 
they made by human beings, would be 
considered the decisions of intelligent 
iple. What conclusions should wedraw 



111 bridge it is quite possible for .1 good 
program to make most of the same deduc- 
tive decisions thai a good player can make 
and the difference here between good plav 



though! processes ot the int 
man player. In each case the . 
play which would be classed a 



those of a human expert in the same field? 
The classic answer to this question was 
supplied bv Ihe English mathematician 
Alan Turing, who devised the benchmark 
test lor all Artificial Intelligence work. 
When applied to the task of game playing 
programming (say chess lor example), the 
Turing test may be expressed thus: 

If a chess master (i.e. an intelligent 
human) is playing chess via a teletype 
against two different opponents, one of 

between the two and tell which is the 
i opponent and which the program. 



■11 this: 



Decisions by computer 

■ In the last round of a chess toumamei 

in IVashmglon ill December \'>7ti, a cor 
poter program i.ill,-cl ft. Hi' found a brillia 
iv in that required it to sacrifice its muk ai 



ileal diagnosis, tn certain branche: 
ensively than doctors can, 

Decisions by humans 



the 



unintelligent. | n my opinion this is being 
very unfair lo the program (and the pro- 



Personally I accept litis application ol 
.he-.!- prom .mi-, can aliL.idv pas'* this test. 
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Oxford ai 

ford, even that addressed to Oxford, is 
sent via Reading The CRT employ thou- 
sands of intelligent people to make such 



i 1972 



ofth 






. Thos 



written by 

illf'RS mricleinmdmuch 
living conducted in Brit- 



c.d AI pi 



intelligent (no doubf) must now 
be wondering win Britain lags so far be- 
hind the USA and Japan (amongst others] 
in AI and robotics achievements, 

My conclusion is rather obvious, if cyni- 
cal. Not only are intelligent machines here 
to stay, they will eventually be making 
many of the day-to-day decisions in all 
walks of life. Personally "l feel rather ambi- 

haod life is warmer with people than 



thci 



s. On Hi 



olhe, 



and, [ ai 



GPO employ thousand ■■: 'i;',',',\r"l ;■,,>;>,'..■ ,v "/.ifc ■■:., >-.v'i- 



that anyone living in Oxft 
glad when the GPO is controlled by a giant 
computer. 
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ARTIFICIAL INTELLIGENCE 

AND 
THE LAYMAN 



ollected by the 
I any particular 



WOW, OUT task is a moment ' 

intelligence poses .1 problem, since it is long and difficult people ji.c 
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fl»e best um of »»ha»evei information you artefact In 

have; in practice, we can usually distin- ^^^^^^^^^^■■■^^^ „h„|, host 

guish .5 highly intelligent ni.m lu.m a stu- some in ha 

pid man uithout hems; .^lelospdloul Use Unlike .1 m.n bine in the usual sense - a purpose, 1 

difference in detail. Our.iim is In produce motor car, or an aircraft — we want a (most) in th 
an artificial 1.1, ■ iimIi in the Li bora lory )sys- machine that does not need ,in independ- This is the moment to mat 

nan 1 , if you like ■ though sorm- ent human iritfllipT.ee to run it, it must anl points. The first is that we can copy 

1 it will be a 






n the 



and, t 






the means. This la Her group comes near In 
automation in practice and can already go 
a long way to providing the latest jet'air- 
era It with a [must enough ■■intelligence" In 
dispense with a human pilot, and enabling 
factories to be computer controlled. 

A word now about the computer. The 
onlv reason the computer is so popular in 
the field of Artificial Intelligence [as indeed 

only huge and fast machine available 
which, ii properly programmed, can copy 
(siinul.itei .inv stsiein whatever. II maybe 
awkward to do so sometimes, since the 
computer was designed primarily for 

copy human behaviour and, if it gets all 

the principle-, nghl, Mien it can improve on 
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by the hologic.it constraint of the size of 
the human head. In facfc our artelact can 
have a brain as large as we please (or 

actions and change st.it,-. ol afiairs. can be 
remotely controlled; so a brain in London 
can have limbs as faraway as Sydney. The 



l.i plav gull. 1 may never actually play thi 

in a position to use my knowledge. II c 
cumstances. such as the rules of go 
change, then my own methods and euui 
merit will change accordingly. The idea 
that we can adapt to changing ,-ireur 
stances, but even our change of ideas . 

ed by our needs. 

What makes us act or think differently 
lo salistv Iwsjc motives such as the need 
eat when hungry. Then our secondai 
motives are all the Ih.iigs thatbeco 
anted with our satisfaction, and th; 
buth positively and negatively; f 




or Ian, 



■B°- a B 



Before 

world (perception) let u: 

-■■■ i ii.' i .:n..,:- ri.,1 !■..■.,:■;■,■, i- -.,,;. 

ge-ted are the classification (usually part- 
ial and limited! ol events and the foattem 
recognition thai. isks w. 



that 



solving, although it may involve in 
denial learning, is concerned primal 
mlh hiuling the solution lo a partial 



d this ■ 



lefour 



-lother 



eady 



'The process of 

imagination must also 

be involved, otherwise 



differences: but we can recognise them 
both as football matches. We also have 
template models ol perception where we 

compare shapes lii,e triangles and circles 


there can be no way a 


machine can foresee the 


consequences of Its actions. ' 


with recorded and stored replicas, even it 
uon of the perceived image to acquire the 






correct match. II is possible thai sumcuux- 






genre, there are, as in the case of percep- 








lem solving models, flic simplest example 








by e.penence, to turn left, turn right, go 




straighten, etc, until the goal is reached. If 






Conception is also .111 aspect of pattern 


"hungry'', then Ihc problem is solved and 


recognition. II is made up ul many differ- 


learning has taken place. Kenneth Craikal 








World War II. When 11 was running nut of 


decision taking, planning, thinking, lang- 




jzige ami iogi, al tin- very least. 






re-charged its batteries. 




Such sequential "games" can be learn- 




ed, by repeating succss and avoiding lail- 






stored as a central overall picture. This, 


like halma, draughts and even chess can 


when it gel.- Ill.lt la r. is stored in Icing lerm 


memory (LTMI, although ™ route it is, at 




tile partial level, in a temporary store or 


Noughls-and -crosses brings out the 


short term memory (STM). 


basic principle. We number the nine 




squares 1 to y, and then the midline learns 


Using information 


which are winning combinations (diagon- 
als, rows and columns all filled by an II or 


We use this stored information immedi- 


an X), records in memory the successful 


ately, or in the long term, whenever the 


moves, and repeats them'. Memory (LTM 


opportunity ,,r .■miimsranccs. or needs 


and STM) is clearly vital to intelligent 



games like maze-running and noughts- 

„lw a\ -he reached first lime. In the case of 

ers know the algorithm, every game will 
end in a draw. 
A heuristic is a rough rule oi thumb 

either unknown or uneconomic to use. In 
playing chess, and many computer pro- 
grams exist for Ihis, the methods are heur- 
istic. We make whit looks like the best 
move but cannot be sure of the conse- 



Onc point must be made absolutely 

play chess according to fixed rules laid 

plete nonsense. Our chess-playing mach- 
ine will be programmed to leam to adapt 
according to circumstances, and it can do 
ihis just as a human does: by playing 
games, even games against itself, and bv 
-reading" books on chess. Artefacts have 
Ihc ability to learn for themselves through 
either experience or language. 

The very use of the words "reading" 
and "language" is a reminder that the arte- 

language. A computer has always had to 

the most important recent development 
has been the ability to use ordinary Eng- 

es such as SIR. SYNTHEX, BASEBALL 
and LISP among many others. Further- 
more, we have now built speech synthe- 
sisers and speech recognition sys terns 
which go beyond written English and its 
understanding by a computer, to the 
spoken word and ils understanding of the 
spoken word, both can be done by mach- 
ine methods. 



Thinking 

Thinking depends on reasoning 1 

logii at the very least and, once again, 
"' n F'" nl niiputer programs thai 



uage. It involves the symbolic 
mentioned, and can refer to ai 

or pictorial. 1 his hni can becarr 

computer program and is evemplified 
the consideration given to, for example 



Whatthendowestillne 


ed to do to cover 




or copy all the character 

man; 1 The answer is wIiii 
nothing There is still too 
on all the above variou 


j, or practically 


the J 


and there is reason tn bel 


ve the conative 




included What has n.>U 


and must) all be 
t been achieved 












•grated system. 




v"n 1 !a:'l" n8baSkth 


twdl take years 


hrTTrr 
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a that 



achlm 









though I 



'logy and a 



.'util'ed A!., a 



a mathematical theory of sue 

reproduction i\as developed n 
years ago by the famous American maine- 
matician John von Neumann. The possi- 
bility of a machine society is a genuine 
reality, since once we make an integrated 

artefact of sufficient intelligence, and this [t was the eminent mathematician Alan It is 

is only a matter of time, '.hen one of Hie Turing who posed the conditions for the pleti 

first things it will learn to do is to slop us creation of an artefact. It was based on I he Whai we nave cuscovcreo is nc 
cutting off its power supply, just as a Interrogation Game, in which two people programs that make the compi 



Creating an artefact 



.',--.. Lil.lt 



killed. In other uoiu-. the, u,i heli.-; il 
can "always pull ouiilie plug' is ot, 
as protection hurl he lino re llle Intel 
Machine can reproduce itself as ofte 

So the answer lo the layman's qui 

gradual realisation that, (hanks iroi 
in the process ol learniugi how lo re- 



So be had a 



.1 nhoul -i 



'ingea 






'■. s r H '' 1 ' 



bluffs, of course, were allowed, and even 
vital to the concealment of the truth. Tur- 
ing replaced one til the human beings b\ a 
machine and then said "II you cannot tell 
which is the human being and which the 
machine then you have to accord the 

ing gut I hat far it is clear thai the machine 
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COMPUTER AGE MEETS 
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effect be fell? come mo* 

available in this mil in iv -,w I' 1 ' iimi- ,!>■.. i ,ind in andS2Uo< 

Vuliirt'.c vim l,iii !■!:• ir-.n lu-< !.'■ >".■■■■ ...iti 5 to ratiunalisi 

15 Dollars a piece. You do not need an enorm- S2U parts. 



■u-ve S utui 
support 



D f the chips? 


Havfyou Wed tn get , handout and if not why m 




Well there are small* handouts but compared m 














ntw. will build Ihe chicis Mr us, now whal 




pmduct can w. build with lln/no chips where 






the risk can bt very high do you think that the ['. 


devices, chuck in another t.^1 ivurtli ,i[ Junir?- 


financial institutions like Banks might be o 








Well, basically, they are Inghtened stiff of any- co 


in sticking Cjtkl kn<m> hi'W much n'uni.v mln 


body who's talkin R aboulgrowth of above 10% el 


building chip. 












country can af lord tu rely on overseas sources? 


Scmndiy they toko tun lung to deliberate; an 



also doesn't really want in know r,.,, ,„,„h |. 
that a fair assumption? 


Interview 


likely to end up. You still end up wuh ,1 y.i,t 


........ 


Well, firstly, jou'™ go. a legal problem II is 






or and it can mill ,ii tilt, end ol the d.n he on the 


pS a i 01 * "k h '^^ 


the telephone lines without the GPO's permis- 


cost nt a system. 1 think you will see a clear 




or line quality The GIlTs done „imt way 
along its path of replacing old land lines but it's 
iletuutelv Kill i piolilom (here lor instance. 




^t^^i^^m^i^^^ 


em and those who are actually producing them 










push- button telephone sitting on my desk is a 


reel to the customer, lotheend userorwherher 
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What is your eiperience of the market situa- 


scared. Take my car.' for instance: it's ,in e>.- 


tion in the States? 








24 months in advance oi us. They alsu have a 


Ms ruu could reduce tli- c,im,i! fl,,-!,,,,,, 






in my car yery substantially and you could 


So what's the nent stage as fat as Mascom is 


lo influence their market place in the coming 





being sent out as mature Hems. The floppy disc 








boards are already out; we've pit an EPROM 




;.. . , , 






LTe^rbsiThum^he^ftin^rut^d^ 


got two graphics boards coming out; an IO 
board and most impoiMnl ,ir .i,l. perhaps, a 


rr^tJTsucTas 


he TRSWO w 












si nod. double density tlopp\ . Thal's30OK. bytes 


speaking, prefers 


lie liru-hed 












the ntnteusage. I here are two conllicune, line. 


happen is Ihat the 
decline. Also, we v 




isSSSSETI! 


believe that it u-ill follow the same path as Ihe 


i.l piuhioK 1 
vstem.s. In 




tor the type oi companies that are involved in 
the marketing of calculators to repeat the same 


suppose, is that 


. 


ofiitred around toe \.-...ov, . , , ln d requires ,i 




more mcomeal hit 



ll.'h.UV IvhoLlS 

ity of software. 

■easily enough ar 



v..iulC, apnlv'i i MM u.i.ly ..'■■.. nrclesslonalappil 
cations: doctors, dentists and solicitors, 1'hcrcs 




move onto say leaching aids. Even' school in 
the country could have, say, ten or fifteen 


'As we are talking 


about WO to 1000% per 


\as.-i.ims ri-,idj packaged, once again, with ,i 
Ished article we would not necessarily build. 


annum they really 


are scared out of 


SssSSS.S""'"' 


their wits' 






In the home do you see the microcomputer 
being anything other than a toy? 


biggest single manufacturer in the world of 


So>. being built 101 more "than a current resale 


15.UK per month; I'et "reckon to do 4 ioilll; 
Nascom 1-2000, There is an enormous amount 


;.c ice of t'J. il.i Ji H 1 - won Id have a central computer, 
which would control flic heating, the lighting. 
ycl'.iHv tt'.e stereo hi lad. a mindred .nidone 
little applications could be built info the house 


and marketing people who would Ire tijuiinia- 

going to demand a lot more competent back- 
up. Now. if that is the case, to get thatback-up 
we're going to have to pay slightly higher prices 
because mere s going to have to be pretty liv:v 
overheads in it io you arc liable 1,1 get the 


utilities are today. By W5 virtually even- house 
in !he country would have a computer because 
the obvious flung is energy saving, nothing 




market place split into defined areas. The home 


rii uniprocessor because ii can regulate heating 




people will be selling straight- forward rnickiees 






Obviously, it's going to be an advantage to 










end of the day between the mass marketing 







or £300 
ly to spend 52 4,000. 

' ■ : ' ■ 
lo 2 in this business 
: does Japan fit into the pltture? 

I ■■ ■■ :■ : ■■■■■■■ I : . ■■ .■ b . 

sasennVs low-price products, will go 

very "ell in lapan because the lapaocse 

■■ gic.illv inflated rcsiili: pric- 



huilding chip, but through building -i.-.'ini- 

We are certainly held in very high regard" by the 

USA/ West Coast. 

Are not Germany and France coming along 

very quickly? Germany has a reputation for 

being technologically advanced and the 

French have already announced they are going 

to push microcomputing In schools very 

vigorously. 

I think the latter is probably more important 

sooner we will get the show on the road Right 
now that is the one reason why many OEM'S 
are baulking at the prospect of producing 
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SMALL IS 
EDUCATIONAL 




Y t seems to be takmg the computer 
■ world a long time to realise the educa- 




riull'tem!,^ 


* --...-... ,-.. 


'the effects of the 


Complete problem sheets are returned 


thought ni the idea. On the contrary the 


simulation are expressed 


to the computer for marking — which 


Government acting through the National 


as words and pictures 




Computing Centre and the Manpower 


on a screen rather than 




Services Commission has placed contracts 
and assisted with development finance in a 


as a full physical simulation.' 


colar child as revealed by the com- 


number of areas related to the use of 




puters marking and the teacher's 


^a^M^^^t^- 




techniques of programmed lea ruing hut 
implemented in a new and more effect- 


tramingm-tituti.Ti-, m.t m commerce .i.id 


culties that the Programme faced. Using 


indu-.tr> ten been ■ W teaching alvul micros 




ive technology. 




Maths and Science, as vou might evpect: 




Following a long and often painful de- 


but more you might not expect, like re- 


or expensive physic.il situations. Per- 


velopment ni Computer Aided Inst met ion 


medial leading, geography, maintenance 


haps the ultimate form of this mode is 


in the USA thrc.uf.bm it flic 1*1 Is and scat- 


and fault Undine,, emergency drill— has a 


the flight simulator. In [he computer- 


tered research in UK Universities, in 1973 




controlled simulator the trainee pilot 


Uril.iir. embarked on .1 National Develop- 








tional environmenl that the Programme 


out the expense of Hying a real aircraft 


Learning. For five years 30 or 40 groups in 








But success there was. The role of the 






computer in teaching and learning can be 


"abstract' simulator. That is, the effects 


nans, worked to move Computer Assisted 


thought of in many ways: 


of the simulation are expressed as words 


Learning from a topic of educational re- 






search inioa working educational technol- 


drill and practice. In Herlfordshire 


full phvsicai simul.ilion. Leavingout the 


ogy — with some success. Indeed, with 


every week hundreds of school pupils 


mechanical gear that pilches and rolls a 



sound thai reproduces Ihc scenery and 
the noise, and replacing Ihem by a few 
statements— "\OL AKL O.MM'F-ROM 
THE SURFACE A\D DESCKNDINC 
AT 117 M/S" saves on costs and can still 
teach the student a lot. Using this kind 
of computer simulation, students of Nu- 
clear Engineering at Queen Mary Col- 
lege in London learn to build and 
control power stations without the feat 
of blowing up themselves 



City as 
ofst 






retypica 



As an information resource. The 
computer is used, for example, in school 
geography lessons to generate maps 
highlighting particular aspects of a reg- 
ion from stored demographic data .my 



specifa 






could you get a chart showing the ges 
graph n distribution oi houses with [« 
VY'Cs in the Birmingham area? And wr 
knows what social and educational in 
plications that may have! 

As a tutor and manager. The compu 
etcan be programmed to pcrlnnn ,1 vai 
ety of course management tasks froi 



'Computer based material 
is reuseabie time and 
time again at almost 
no additional cost.' 



timetabling through to offering a n 
commendation on w huh topio-to 

There are other ways ol using the 
puter to assist learning and nV\ alls. 
exploit a powerful package oi pod,: 
and economic advantages. 

Teaching iv ill i iom purer- i.in h. 

vidualised, self-paced and large!) 



.. It..- 



,- hoili St 



andte 

Computers or at least compule: 
minals are portable They can take I 
mg Id the trainee, saving on the ci 
residential courses. 

Because material is individualises 
self-instructional a trainee can st 



)t together. That m 
les at the beginning oi 
lay save months in an i 



e group 



he effective even tor only a part of the 
training there may still tie a substantial 



Overview 



Computer based learning has a cer- . 
tain charisma. Research results show a ' 

significant improvement in motivation 
at least in the case of some students. 

Being taught by a computer can be 
private and impersonal. This privacy ■ 
can be important especially in the case of 
older people and people retraining. Not 



Computer based material rs reusable lalor is a case wire 1 

lionalcost. This mai,-- 1 . mpufi - \ — ;-■ keep it strut I v "ii 

there ]senorm,.us , ■ ,.,, .■ ,i- !,„■ maihcinabi s and 

coursesatlheotheie-tremeotdemand. to the home of Ih 

It may not be economical to use eon- personal compute 

veil bona I tea. lime, mvthoos In: ,.;il\ ,.in; parallel !n (be a opt 

period ol years the total numbers taking A source ol instruc 
the course may add up to enough to 
justify Ihe initial effort of creating self 
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em. And 
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id'vidua 
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computer based 



The odd thing about the National Pro- 
gramme was that it put so much emphasis 
on assimilation of computer assisted 
learning into the normal institutional en- 

estahli-.h men Is. whereas it 



lelps you find your way through it 
of knowledge, marks and assesse; 
progress, encourages and remon 






(every 



hcult to enploit the real strengths of com- 
puter based techniques, Educational and 
training institutions are dominated by 
group teaching methods. Classes are 
assembled to complete a course to a fixed 
timetable. Where individualised and self- 
paced computer based learning tech- 

p.ickets confined to prc-assigned slots in a 
timetable. And what if the student was 

vou can't go home until the end ol term! It 
is much the same in training. A six week 

live weeks only causes trouble! 



learning. The bene fits were in quality rath- 
er than in cost or efficiency 

The personal compute re hanges all that. 
If the experience and expertise in writing 
computer based learning materials can be 



'Accountancy, management, 

legislation and much more 

can be taught by computer 

' based packages brought to 

the executive's desk. ' 



med t< 



E radical proposition is now being estab- 
shed by research workers. Indeed it is 
being discovered thai the micro-computer 
has some substantial advantages over the 
admittedly more powerful timeshared 
systems previously used. In some work 
that my own company is doing with the 
Chemical & Allied Products Industry 



pets. 












material is a more important and ultimate- 
ly biggei market than the games that dom- 
inate the software catalogues today. The 
clients are already there, it jusi needs the 
computer world to realise it. 
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Jacobs Computer Systems Limited 



for Complete Business Systems 

Do you expect ma intra me L|Li,.ilitv software in 
your first Computer Business System? 
Rather than the low quality systems you have 
seen or heard ahout. 

Then you must see what our mainframe ex- 
perienced staff have achieved on a micro- 
computer based system! 



I'ullv iiili'jiriitcil Sjk's, [''urth.i-.L's. .iiiii Nomina! 

I ckciv iii I ri.il K.L.iiiii". ,i Company Keports 

siiphi-tuMti-.i hirm.itted input 

settle part Sales invoices 

pay by Supplier Range or specific invoices 

sophisticated Audit Trial, with centre 

and many more advanced features 




Complete Business System on 

HORIZON computer £4900 

IMS 8000 computer £6950 

excl. VAT 

at 310 Kilburn High Road, London NW6 
Telephone: 01-328 0155/6371 



cost effective 
Computers in the world. 
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COMPUTER AIDED LEARNING 
ON A MICRO 



What the user needs. 



P 



l,-iIiIil-..!nJ. m;lU,t,.v these have _, 

Only a lew years ago. a school CAL Historically 

k'd itsc-lt luckv it iiiudd reliable batch The availability of .1 computer does n. 

cf with a lum-round of a week. But necessarily mean successful CAL (Con 

hundreds of schools have their own puter Aided Learning), In Hertford shir 
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i promoting CAL — 
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teaching n 
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CAL packj^es 


ar^b 
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year. A lot, co 


nparec 


thou 
























disciplines, Hov 
















.Hid 


joking 


at some early a 


empts 


-and 



ing aid if, despite the 1 



Cost-effective CAL 






ull to quantity the a.st-eilcctivuu-s- 
inv le.i,hin B str.ite K y Al .!.,■ -.hit lim 
cichc-n-. Ui.M.1 U:;i -I-.1T-- ,md i ui-.il k;ui 



decisions on these is 






bebestfor'atlchildrs 
Further, childrei 






iety; S 



£0od methods. 

In [his country we pvi' teachers cons.d 
".:hk- Ircedom to use the teaching tool: 
hev think besi (but within stringent tin- 
ifltial constraints). Undoubtedly, somi 

ilogy — be- 






differ. 



. Su.il IT 



about teaching; he is then more likely t< 
spend time on his preparation work.' 5. 
teachers fleeing to schools with CAL ar 
perhaps voting with their feet. A blur 



I'.irllv because wc capitalise on teacher 
enthusiasm, and partly through right 
money, we have traditionally used "Free" 
teacher l.ibour lo write much oi our CAL 
software. Though often this happens be- 

the program specifications, it remains a 
fact thai most CAL programs arc written 
by amateurs. There are aspects of the pro- 






i had 



le right back-up, 
packages 



I the 



lis. But the program: 
n a different matter. 
r, the following dcfi 



Implementation 



It is always difficult for a teacher to use 
teaching material others have written. He 

prefers his own because of his allegiance to 
it, and forgive-; its fault-. Furthermore, he 
has tailored it to his own requirements. Of 



of b 



Tally 






And al 

duced attractively and can be rel 

contrast, the handwritten duplic. 

of colleagues or (worse still) an 

from another school, is gravely suspect. 

All the same, software must be shared 
because of the time taken to develop it and 
its associated teaching material. This 
forces Ihe need for agencies in accept the 
"sows' ears" teachers produce, and turn 
these into "silk purses". The Advisory 
Unit for Compulcr Based Education, in 
Hertfordshire, has been trying to do this 

/ilh the teaching 



tythen 




: regarded as a branch of CAL, but 
iputer provides more of an administn 



the computer attempt- to free the teacher 
from some of the organisational problems 
attached to individualised learning. This 
leaves him free to give more attention to 
students with particular problems. 

Where do micros come in? 

All that has' been said so far is based on 
m.iirlr.ime . .peni'ii, e I >.e l-vi-h other 
educational authority, Hertfordshire is 
only just beginning to appreciate the addi- 
tional problems that go with a micro. 

True, there are one or two things that 
become easier loo, including: 

\'e ph Lint' cum plications. 

Fredii:Ml>;hn 0: rh: -p<irbM' times, tven it a 



The i 



effect 



differe 



,L,gl 11: i 

! embarrassed by the 
it attempts, in Hert- 



l-.irrl in the right place. 

However, there are drawbacks to. 
particular: 



Different kinds of CAL 

Often differences in CAL are described 
in terms of the role the computer plays. 

Is it simulating an experiment, conduct- 
ing a tutorial, providing an information 
retrieval service or providing drill and 
• practice? These distinctions are often use- 
that goes with a particular CAL package is 

four types; 

Interactive CAL. Here the student works 

interactively, using a keyboard, a display 

package to demonstrate to a group of 
children, so that they can all see the out- 

tivity demands a keyboard and a 



Batch CAL. At present, this is a main 
frame activity. Children fill in codini 

-heel- -Mi.li.-.illv purpose made lor th* 

citing. Ihis type of CAI. h.i- advantages 
The iethnijlugv does not give problems ir 
the classroom." it is not limited lo one or < 

put is mailable without the user taking lo( 



They are slow. 
To get hard copy, e: 
Not only is hard cop 



arc.e,„M- 



1,-mpl.iv.i, 



Hut microcomputers are here to stay, so 
we have to iive with their inadequacies 
The most worrying problem is the ex- 
change of software, and Hertfordshire is 
solving this bv linking all the micros to the 
mainframe. The software that does this 
.ilWs the micro to: 

Act like a VDU terminal (but one capable of 
storing a complete on-line dialogue on cassette 
tape). 



At pn.--.L-n I !hc-i.- link- ,ile too slow, mil it 
is not easy as (say) using a slide projector 

of that. But the method does ensure that 
co-operation and exchange continues. 
There arc plans to in future use Freslel for 
'*"'"■ purpose, and this " 
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ATINY PILOT 

AND 
ITS MACHINE 



The computer age arrived at Wirral three theory and four practical groups. We making maximum use dI llw system any 
Grammar School in January of this also now run our own version of Pilot sooner, I am pnmavik a Ir.nhr, nut a 
year. That was when the "Physics (Wirral Pi™ Pilot) and the computers us- commute, sWcm^exneri ^,, he time I 



s this 



I h.-parluient -. 
Now, befo 
thought* such as — just a developmer 
tov — lei me add that by summer we we i 
able to analyse WX1 pupils' internal cum 
nation marks, a vcar-group I22DJ at a linn 
adjusting the marks 10 give a mean of 5 
and obtain, simultaneously, position i 
form and position in year group, Th 
greallv simplified the job of setting in It 
upper school. There arc iiflt pupil* Mud; 
ing physics in this year's lower sixth ar 
the computer helped- to sort them in 



audi. ,.m purer Club. Md pmcBawO Hit a 

OurSKbvtemcmon, expansion is near- .oiiMdciab.c nmeuoi 

ing completion, and plans tor the ininiedi- be -pen 1 (a i learning t 

ate future include a printer and graphics adapting the softwart 

facilities. By this lime ne.l year «' also inurements 

Insiiiniiouit All in plusK-vjnd perhaps tool as soon as we had 

other subjects as well, i-u.liiciadmiuisua m.nhine language. ,1 

— — lowed bv the implenn 



itautlv updated form lists during the red- 
id of flux at the end and start of each 




r*<fi 



■■V* 



Left to right: Keith Cos. Peter 
(iota has flat o ' '" 
board) 



• to make a completch hi: .-<iV.fi,' iMnCl^'f UK Sureere 
lime, with no financial CVec- <ri//i ferrm'ri. ^mimiSlriii^-r<2u, 
would probably have- purchas- ,«,,' Paul Adams. t2nd Fonrn-rL t 



Iimiu: pupils t... write '■programs" within 
minutes i)l sitting .it the keyboard. I luring 

see in the future. If, that is, money ever 
becomes available. These ideas include a 
multi-user system linked to the admini- 
strative office, as well as to a teaching area, 

and ,1 disc system to allow the use of sever- 
"' ' el languages and the storage of 



Schools 



a files 



arth, I 



machine and mnemonics were flying 
around in all our conversations Only the 
physics staff and several pupils had 



DUghCC 






the computer, and a few were actually pre- 
pared to try and master the input of he* 

Questions from other staff, with some 

all the programs have to be in hex will it?" 
and "Is all the output in binary?" pointed 
to a major problem. If the microcomputer 
was to become accepted quickly and was 
to be of rraluse it inirf ID be capable of being 
handled by the rest of the staff in much the 
same way they would any other piece of 
office equipment. 

"Mark Handler" program. We decided 
that the program must be so simple that 
stalt were unaware that they were using a 
computer. All input and output obviously 
had to be in decimal, but the output also 

pupils in each form was included so as to 
provision was made for an absence to be 



1'he request, "Please show' me hoi 
write .1 program," became more and r 
common. Although senior pupils are will- 
ing to try and master machine code, the 

Lick of immediate results dampened the 
tumors' initial interest. Machine code was 

onstrating the concept of a program to the 
General Studies groups. To fulfil these 
two requirements "Wirral Pico Pilot" was 

erful interpreter possible that would reside 
in the Wacom's limited Random Access 
Memory (RAM) and yet leave sufficient 
RAM space for useful demonstration pro- 
useful Computer Assisted Instruction pro- 
grams once the 8 Kbyte memory expan- 
sion is built. The specification of Wirral 
Pico Pilot and sample runs of a demon- 
stration program are given at the end of 
this article. Any school that would like a 
listing of the interpreter and of the mark 
handler program is welcome to a copy if 
they send a cheque for £1 (to cover dupli- 
cating and postage) to me and made out to 
WIRRAL GRAMMAR SCHOOL FOR 
BOYS. The address is Cross Lane. Bebing- 
lon, Wirral, Merseyside, 




tton in year. These are displayed in 

"pages' on the screen, fourteen pupilsat a 

point the message "press N fur next form" 
is displayed. Letter grades may be selected 

Even when all this was achieved I am 
afraid the odd T.uddite" was heard to re- 
mark, "I can do it quicker in my head. It's 
like calculators — thev never give the same 

moment results still have to be copied 
down by hand from the TV screen, but 
once we are able to obtain liardcopv t leel 
that this initial reluctance mav change. 
C4.-;r ...:n [— ,ui„ . — 1-_: ■ _>^\ . 



The odd Luddite was 
heard to remark, "I 
can do it quicker 
in my head. If s like 
calculators — they 
never give the same 
answer to the same 
problem twice" 



You have probably gathered by now 
that our Nascom is a departmental com 
puter and not a school system. The loca 
education authority still have plans to in- 
stall a terminal and this may or may noi 
come about. I have mixed feelings ovei 
this as the running costs will be high, n, 

the school — and the money could per 



probablv also he able to find a colleagut 
willing to oblige, and you never know, thi; 

strati ve slat:! the use ol such a prograrr 



use the computer. 

A simultaneous, 
problem that hecan 



the same period of time. However, with 
the present cutbacks in educational 
spending, 1 wouldn't be surprised if we 

didn't see either. I do hope that such cut- 
backs do not prevent microcomputers 

reaching nunc schools quickly. SVu'inia.n, 
sellout should relied Ihe world around them 

the computer a ol school whilst they are most 
ndopiable aiui opai minded. 

The departmental computer has become 
a possibhtv and it would be a pity if lack of 



If any head of department is thinking of 
taking the plunge, but cash is very limited, 
may I recommend the Nascom 1 Good, 
working, secondhand models are now be- 
ing advertised in magazines for under 
£200. I paid £145 for my own personal 
Nascom. Modifications to it cost me £5.03, 

schools will almost certainly already have 
a suitable television & cassette recorder. For 
classroom use I managed to resurrect an 
old 28" black-and-white video monitor 
that had been gathering dust in the comer 
of a classroom. This un be driven directly 
from the Nascom's B/W TV at the key- 

worthw'hile. A colleague, a senior pupii, 
add myself attend the local Merseyside 
Microcomputer Group and Education 
Subgroup meetings and we have found 
the exchange of ideas and information 
most useful. I also recently attended the 
Nascom Users Subgroup lor the first time 
and am sorry that I had not attended earli- 
er meetings. There is no doubt that the 
best way to learn about your particular 
machine is to meet other people who also 

At this point it might be appropriate to 
say a little more about Pico Pilot. Thereare 
already tiny versions of Pilot available for 
the Nascom but I rejected these because 
they were not true string- handling ver- 
sions. Thev would only accept an input of 
a single character; and the match state- 
ment, which should be the most powerful 
of the Pilot operations, was not considered 
sufficiently versatile in that it would only 
perform one match at a bme. It was decid- 
ed that lobe of any real use Pico Pilot must 
be capable of accepting and matching a 
string of at least one screen line (48 charac- 
ters). In the end 45 characters was achiev- 
ed and this was n.insidered close enough 
Pico Pilot also had to be capable of accept- 
ing answers as either digits or words and 
be capable of accepting the correct re- 
sponse on its own but rejecting an in- 
correct string containing the correct re- 
sponse: that is. to be capable of rejecting — 
"the answer is 21(1", "the answer is 102". 
"three hundred and ten", but to accept — 
"the answer is 10", or, "the answer is ten". 
It was also considered desirable to be able 
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gram control to give a "chatty" dialc 

?e the length oi tht- .n 
program: ' 

interpreter, il ms it-ll that tin.- match st.i 
men! should be iapablc oi m.iti-hing vv 
one oi several string!;. Imfltch or); and w 
,1 given sequence of strings (ma" 
Easting Tilot interpreters capab 
mngon a standard Vascom fell f; 

velty value ai 

it- i.L|\ibilllit'B nt Ni.il .i-i .1 (JilHuage I 

^demons' 
■wily athi 
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Baric nationwide computing 
services-on your doorstep. 




Sales activity, stO' ks and diStr itiut ion.as wnl as having to 


cope with complex legislation, you need electronic data 


rimrraf.i.iiq !; onip'itinq) n-, Irio natural way to handle and 


control your management intor motion roquirements. 


To have this facility you do not need to invest vast 






our resources and experiences path to develop your 






Hnta.n.in tot: t.wi.. r ««.: I'n ;r:r i solving rjLhr.'t pnoplo's problems 


tor ;•]'."■ ye.u'Ln. And if ttiot I'jn't 01 ■..■ ■■i J yh. vv^on.-ownod by ICL, 


Europe's largest computer company and Barclays Bank. 


Our service extends across a wide range of applications 


indudiny oticountinu. in. voicing, piiyi oil. '..to:-, k control, costings. 


subscription accounting, ma iiing. time hire, sales order 


processing.financlal modelling etc. 


We areTiot only o r.-umputiny services bureau, but an 


organ, saliui ■ -,vl iir-i ■-■ .nblo t :■ offer a aool set vice This dual 


?ji-jr vice is in tl if t.h,.ip< ■ of Dat.i; ,1:11. Data; arr> provides the 


■ :| ![ .. .. '.1 ,| ■■■ . II- ■ ■ 1- ■: Ill I.. 


to main frame computers at provii ■■:. i. : il centi (-■;. You tlir.ii.-.fon' 


have computer power at- yoi.r lingertlps vjith a massive 


(J.-.I'.-. k-i i[.i iTjr fast response and ; oiTipk-i- analyses. All this is 


available from one supplier: Baric. 


5o whether you nf-?d a solution to a simple or complex 


problem, we can he-It i WM 1 1 14 regional centres located 


throughout England. Ireland, Scotland and Wales, and our 


support services, Baric is the answer to your business 


problems 


To find out more about Baric Computing Services fill 
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Martin Beer 



ALGORITHMIC DESIGN 

OF 

MICROCOMPUTER PROGRAMS 



1. An introduction to 
structured programming. 
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e of us 
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1 do not intend to restrict the discussion 
to the use of any particular programming 
language or microcomputer system, since 
good programming practice considerably 
eases the writing of clear, mainiainabfe 
and error-free programs, no matter what 
language is used. If Assembler or older 
languages such as BASIC or FORTRAN 
.in- used -■■I I ,ii-..ip me is uvuirid u> en- 
sure that the rules are obeyed, whereas 
with block-structured languages such as 
PASCAL and ALGOL 68 the form of the 
language is such that, in general, the rales 
must be obeyed. Although no programm- 
ing system can ensure that you write only 
'good " programs, systematic programm- 
ing will help you considerably. 

[ "'ill in this article discuss some aspects 
ot control strut: tu re- ."id introduce vou l>> 
some of the concepts often described 
under the generic title, "Structured 
Programming." 

In die nest article 1 shall expand on the 
algorithmic design of programs and dis- 
cuss the usefulness of "top-down" pro- 
gramming, and the advantages so avail- 
able tor the average microcomputer 
programmer 

The ideas behind ■Structured Program- 
ming" have been discussed widely by aca- 
demic programming specialists for about 
ten years, and are being used in commer- 
cial programming in an attempt to esta- 
blish recognised standards. 



way of a 

early days of computing it was indeed 
usual for programmers to go out of their 
way to write confusing and unfathi 
code to gain some, often mythical, 
or storage advantage. And havin 
some recent offerings from themici 
ware houses, I can see that this b: 
programmer is still far from extinct 



program fails and you ar 
to get your micro working, tu 
s vui plums laihci th.jn rlii' i.n 
blem. This is high I \ dangcio 
_ sowing the seeds of another 



the programmer w 
out any prol ' 



still a; 



s.Wri 



ngevcn,. 



in regular use. But win; ii he left 
or was working on another project? Some- 
one else would have to work his way 
through each s'.cpoi code and by to find a 
solution. This search for the needle in the 
haystack frequently meant it was cheaper 
In lar to rebuild the program from scratch! 

With microcomputer software the pro- 

the program is likely to be distributed to 
many users, widely spread geographical- 
ly, with few specialist programmers avail- 
able locally And if the program has been 
distributed in Read Only Memory the pro- 
blems are even greater. For, since issuing 
corrective patches is impossible, new 
memories must be manufactured and re- 
leased through the dealer network, with 
all the extra cost that results It is, there- 
tore, essential that if programs are to be 
maintained, you should have reasonable 
confidence in their operation under nor- 

(.11 pw 



task that must be completed all at une g 
ll sections are completed and tested inc 
vidually there is a far greater chance th 
die program, as a whole, will work once 
is lompleted. When problems do occi 
ilieir . .in--,.' , ..!■ 'i- i.,i .:,■..! |.\ -..ii, ; - ■ 

time and eflori needed lo obtain the tin 



mthes 

blems occur later, no matter from w 
cause, their effects should be lirr 

cause can be isolated, pin-poir 
dealt with quickly. 



program must ben 

up of a series ot independent writ 
each of which should: 

* perform onlv one specified task 

" complete the task satislactoiih b. 
continuing 

* have only one entry point 

* have only one exit point 

" be composed ot a program -.t.ilcmer 
other sub-sections which perform 
ous sub-tasks and which themst 
strictly satisfy all these conditions 
Each section must be independent 




tills 
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ion types. Although 
J , in that the 



redui 



same program fan 
of different ways, 

One-braru'li conditions ul iln- Ivpv 
IF condition THEN Ju something 

!la\r Even II-.L.xl In p'ni^r.lKlirirl- -in,- 
carllcM J.i\-: i.l'cumptilers. Indeed, ll 
the only condition provided in thi ' 

tunately, most programming al 
require thi' use of ,1 two -branch . 
the form; 



structured languages such as BASIC and 
FORTRAN. In these languages, to obtain 
the same logical flow a series of condition- 
al jumps is required, and the underlying 

ber of attempts have been made, over the 
years, loadd this feature to both, but none 
has so far proved to be fully satisfactory. 

Willi block structured languages sLi|-h 
as PASCAL, the 



Unto: 



IM.ll .11 |h 

te&ctory, 
: systematic prograi 






The multi-branched conditio 

monly known as the CASE clause 
the need for deeply nested IF sta 



ivith thewlwota ..Ti-N.rij-.pri.w-.i 
IhetimclaAentowriteaiuKorr.'ctidi 












liHv. 11 is often convenient to restric 


















T.ith 


Stl i d h an b» ed "" 




only three control structures are act 


ally 


required to iv rile am program, llicv 


re: 


aJTIie^N,,,,-, 










ach 



program would be needed to handlt 
which the program is to be written. Thi 

GiMrf/ri'ims can be subdivided in 
mi Circle Hunched 



IFI = 0T1IEN3C 

Examples ot condi Linns n 

types are given in Fig. 2. [v 

languages provide special s; 




if colour = redtnei 

tf colour = green ft 
H colour = yell 



Most readers will follow the underlying 
logic oi ihe Brat piece of code much more 
easily than the second. 

The program loop is very important, 

operations, as required, without having to 
duplicate the necessary code. Whilst loops 
can be constructed from suitable program 
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ton 



ber of times (possib 

Examples are given in Fig. 1 BASIC li 
.'. special statement tor the third const™ 
lion (the FOR loop)only, but the ulher tv 
can be formed readily by u*niRi nnuiiicir 
branches. 



lenihcl. 









t. So r 



languages include 

tions such a; 

a) loop mini 

b) rqval unt 




t. Using the trftfle clause 
vents execution of the loop, whereas w 
the repeal clause ensures that the body of 
the loop is executed at least once. 

A great temptation when writing ai j 
program is to think it will be needed only 
the once, and therefore no great care is 
required in its design and programming. 



This 






ibrary, and may be swapped, or sold to 
other'users who have a similar problem to 
solve. So it is essential that the program is 
caretullv constructed and coded trom the 
start, as otherwise it may have to be effect- 
ively rewritten before full use can be made 

Using the programming practices de- 
scribed in this series of articles does not 

documentation telling 
others, how to use the | 
these practices do, howevc 
task since the program itself should then 
be relatively easy to follow. Plenty of se 
.nd meaningful variable 
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Discover the 
Data Recognition 
range of data 
capture products 

Optical Mark Reading 
Data term 3 — for documents 
Datatag 4 — for lags 
Can now have intelligence for 
preprocessing validation of entries 

9 Hand held data capture 

Dataport 5 for data capture at source — a 
computer in the hand — plus bar code- wand 
and printer terminal. 
Contact.' David Oldham 



dr 



□ATA RECOGNITION 

15, Bennet Road, Reading. Berks RG2 QQX 
Telephone: Reading (07341 867171. Tell " 
Grams: Dairec Reading 
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HOW 

MIGHTY MICROS 
CAN AID 
SUPER SALES 

Ufl boiler cviNcr-.Ui.ii.ns. die same 
■ W sales disciplines apply. A Sales 

buy ii'dnr and when — he also needs to 
know that sufficient effort on the part of 

the salesmen is being made to ensure that 
all the promises come good. 

Salesmen, in rum, have to maintain re- 
cords concerning all prospective business 
— reflecting the ivho's goii " * 




>r their wn terri 

end" have to makt the promise' 
I! Yel modi of salesmen's 11m 

>n — up-dating mailing lists 
prospect product analyses, call reports - 

Indeed, the common enemy for .sale: 
managers and salesmen alike is tune ■■ 

method which can reduce administratior 
time will benefit sales such Hme-savinj 

microcomputers. 
In concept, the m icr oco m puter can pro 



vs indiagram- 
atic form, typical reports that can be gener- 
ated from the information base (fig 1). 

One of the age-old problems with com- 
puters is the amount of "bumph" created. 
However, microsystems, properly pro- 
grammed will only produce the informa- 
tion required and not hide it amongst 
pages of continuous irrelevant data. For 
example, fig 3 shows a typical contact list- 
ing lor a salesman. In this case, he "asked" 
the computer to produce a listing of all 
prospects for two products — an action 
that lakes seconds. His alternative would 
have been to wade through all his prospect 

selling enthusiasm would be on the 



o the si 



isrngrr 



lumpulers in selling is 

much information stored than too lit 

For example mini Ihe intoiin.itioi 

tained in the file shown in I in I. a m 



Telephone Number 
Salesman Name 
Safes Branch 

1st Month on Prospect File 
Anticipated 'Close' Month 
Date of last Call 
Anticipate Delivery Month 
Percentage Rating 
Discount Code 
Credit Limit 
Industry Code 
Number of Calls to Date 
Product Details 



"cU'M.'" time rvr prLniii^i, per ^jlesm.m 
jnJeveri iiii-luile [he seawinal trends. Thi 
jnight also be analysed hv £roi;i,iphiLvi 

At a later 5lagL', kmi; lenn s,i]tspl,m:iirie. pjrtnwnl budget. The ni 
may be aided by the i 
rni.nlil .ipix.ir (at first ;;! 
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Multi-user Multi -tasking Multi- language 

Micro -Systems 

for 

BUSINESS EDUCATION SCIENTIFIC 

from as little as £5,000 

Write or phone 

EQUINOX 

COMPUTER SYSTEMS LTD. 

KLEEMAN HOUSE 
16 ANNING STREET, 
NEW INN YARD, 
LONDON EC2A 3HB. 
01-739 2387/9. 01-729 4460 
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WHY NOT 

A COMPUTER 

I IN YOUR BUSINESS? 




/V 




In this, the first article in a series for "first timers" in business computing, the author discusses prices as a yardstick; how to 
evaluate a system relevant to your needs; the bad news: the good; packages — off-the-peg and bespoke; salesmen: 
assessing packages and testing them. 



■ least considering the .ibinT i]m 
ion. How ur have you got with ihink 
about it? [I vol are al the -.1.1 j;e where ' 
have derided ,1 iorii|uiler is not for ; 
IhIuiih!; or. alternatively, it you havi 
ready settled on a system, then y 
pass on. The majority of readers 
ever, are probably in the position 
they are feeling very ignorant aboi 
puters, and unsure of where or I 
atingthem. If thisapplieE 



ICDmPUTERLflnDf 



p' e J! 



The 






e that 



lappe 



very noses. The ad' 

and very powerful nudum 



l this 



aped 



ising. t can only think the reaso 
. that the very cheap prices t 




iputing 'eiperts' are 






e prone to rattle oft 'solutions' whici 

about those horror stories yon dimly re 
membcrabout firms who installed com pu 
ters and ended up paying more than be 
fore and without any tangible ben 



d you a 



exchar 



i knov 



First the bad news 

1 must admit that computers are a com- 
plicated subject. It takes an effort to. 
understand them but it is an unfortunate 
fact that the value of the computer system 
vim install will he directly plopoi lioii.il to 
the amount of effort you yourself put in. 
You cannot delegate the computer decis- 
ion because it will fundamentally affect the 
way vour company operates. I do not 



i computer is capable of (and what it 

time thinking about what you really 
t to do in your company. What is the 



Some generalizations 
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makes it far harder to compare systems. 
Hence many consultants are suddenly 
finding they have to go back to school to 

We are now at the stage where a com- 
puter can be bought for anything from 
£500 upwards. Can one really perform 
useful business functions on such a mach- 
ine or are thevonlv usclul lor playing SI.it- 

used for £U by one company and £1,000 

bewildering array of systems being offer- 
ed, with new arrivals on the scene each 

puter system, how to set about getting 



ling when you switch it off) on some 

tore permanent storage such as rfi'sc. The 
ata can then he analysed by a f"ey/i("i and 
le iv-L:ll- displayed in ii cre.it varietv ol 



you recognise that tin- lormer is likely tub, 
cheaper — and may prove just as satisfac- 
tory if vou -:;m find a suit that is a good fit. 
Similarly with software, if you can find a 
package that suits you it' will arlainh, 

'so (he other 



'. Then 



„ I.M-.I.1 






n the 



0|lldg,l 



tage 



h«). 



!?, but keep that picture firmly 
yourmindasa starting point. 

Now many people who have got [his lar 
ake lheirmistake.il (his point. They rush 



r,thi 



:cr, the screen etc. land for- 
iportant element altogether 
jftware'. The software is the pro- 
the long complicated series of lit- 
is written by experts that turns 
esting (but dormant) heap of elec- 
tronics into a super-clerk that prints your 

late I45(is people have consistently under- 
estimated the amount of effort required to 

doing^sfiit! 



judge the look of a 

ready made suit than 

a roll of cloth' 



your type of business 

The first is important because it will be 
much easier to implement a good invoic- 
ing system it it has already been written, 
documented and tested. The second mat- 

|udgc whether or not vou can trust the 
salesman. While you accept that he is bias- 
ed towards selling you a machine it is im- 
portant that you find one capable of asking 
the right questions, of evaluating your re- 
quirements, and of choosing which sys- 
tem to propose (or does he only sell one 
type anyway?| 

[f the salesman cannot show you in- 
voices being produced then it is most like- 
ly that he has not got the right program 
package. His reaction will then be worth 
watching! If he hints thai you can easily 
write the program yourself, then I can only 
suggest you look elsewhere. Yes you can 

considerable time to it. To continue the 
suit' simile above, this is akin to being 
offered a pair of scissors and a roll of 



cloth . 



by 



e then 



reducing them to bare essentials. In ■ 

iiiimini. The data ih.it vou have entered 
plus the replies thai the computer makes 
,ire displayed on a sim'H. The data is stor 

later I because Ihe computer forgets every 



Off-the-peg package 

So 1 am going to be perverse by sug ( 

1 1 i f ! that you -tart evaluating a computi 
actually ignoring the computer! Look in- 
stead for a 'program package' that will do 
most of what vou waul. This may be com - 
r hi-fi. You have to 
linding yourself that you are 
seeking a good .-mmi. Appearance, size, 
styling are all impurl.ir.it too, but the sound 
should be far and away the most impor- 
tant factor. 

Similarly with computers: if you decide, 
for example, thai the first priority is a sys- 

week, do not be beguiled into. iei.....l.r:ne 
a clever box of tricks that prints most 
attractive stock lists! Insist on seeing in- 
voices entered at the keyboard and printed 
by the machine. Insist too on trying it 
yourself oron bringing in your secretary to 

ly. II may be a very large and expensive 



't.itolit. 



ising a program package h. 
ion with buying a -nil. Ye 
e (lie fundamental choice 
i oil -the- peg' and 'made-ti 
lile you may preler Ihe latti 



a fascinating a 



MIT, .;;r„ 1. 1 



What it no suit fits? 

[f the salesman suggests a program c; 



ten for 



)u, thei 



youai 



ot 'bespoke' software rather than 'off-the- 
peg'. By ail means consider this, — it is 
sometimes the only solution thai makes 
sense — but you must recognise that the 
costs are likely to be considerably higher. 
In general, consider it only alter you have 
checked whether a program package is 
available elsewhere We shall he suggest- 
ing ways of getting software written for 
villi in Ihe next article. 



What you should expect 

Let us imagine that you have settled on 
invoicing as the first priority. You are be- 
ing shown a package thai prints invoices. 
I low do you assess il? 

A good programmer with a knowledge 
of commercial procedures can write a 
reasonable invoicing program in a fort- 
night or so,, and an excellent one in a 
month. Unfortunately, before his efforts 



idc saleable he will have to spend g^^^^^^^_^^^^^^^^^^_ ticalk or is there a charge for all updati 
we as krag again providing two RiiiHplinM ^ more expensive package* may v 

t additions: UUIUclllIci „■„ | u dc some in mmis: snpport whereby 






Test thoroughly 



CON ill-tall tilt' p.ilkjgL' ir 

as\nul mpha'"fl ti'icn 
.,. nuke sure the program 
■leh finishing off the pro 



A final won! tin packages: ni.ike 

:l "; ;;''■'. :'"'[:"'."';']■'■': <■"'•■ H the pr,. gram presents you with a outturn. .(purity. Voi. w^rt.ikea 

'"" '" >"■': "^ legtll.ich .intl .1 111!- pr 

" r ''"' '" ^"" llku > h >™ between 1 and 4. enter 5 and see what tedioustodoit willnodoublbenegleci 
lame wnen you warn mm tnis hdpps . ns D(J(?S it a .,n JpbL , witn an mcom- 



1 and therefon -' besl SrJy 100 ouXmere on'ffle 

I UKOK. Much tic11cv1h.it c 



The programmer must assume his preti- If yen are happy that the pai 

ous program i- to he used by malicious tough and well documented it ha : 
saboteurs. He must cater ioj ciert ridicu- two major tests, 
lous path they attempt to follow, and Now aska few questions. 

teds modifyinj 



: special requirements of your own. If you are lucky enough to nnd j j 

ivilltio tins' And uhntifyeudiscover age th.it passes all the above test? 

Torin the program despite yourngor- choice tit system may be more than 

' :? Have you jnc guarantee thai it decided tor you. II not. you may con 



ivill be put right, o 

;o be made, will you reccn 



How to do this w 



RESEARCH RESOURCES LTD. 

Microcomputers for education* science and technology 




-y 



m PET, Vector, SVVTI' and GIMIX 
S Fortran, Pascal, Cobol, CBasic, Multi-user PILOT 

S Exclusive to RRl.: Ub-Basic, SAM (Statistical analysis) A-to-D, D-to-A a 
e RRL specialises in designing micro -computer systems. I'm educational and scientific 
use. We will supply the complete system — processor, VDU, printer, special inter- 
faces, software etc. — to solve your problem. 
Showrooms at: 40 Stonehills, Welwyn Garden City, Herts. Tel: Welwyn Garden 26633 (24 hot 




Acomputer range from £500 



today, selling more than 1,000 per monlh! 

The Commodore Pet computer range 

is versatile and affordable. Programs can be 



hine 



language to learn. There 

language accessibility for orrilrssional! 

The Pet is a fully expandable 
system, peripherals l«ing n ,ii!,i 1 > li- 



fted and in use in coi 

throughout Britain. The Pel is a portable and 
professional computer that operates by 

plugging into a normal 13 amp 

Service and adi ' 

thcr 



rl ailvii i- is reailih aiail.itili'lSiroujih 
wide network ol dealer outlets. 



i such as dual drive llo| 



Fur J demonstration contact your local 
dealer- some of whom are shown 
here. In case of difficulty contact 
Consumer Information Depl ( C A I 

Commotion- Svstenv 

commodore 'mf.u,™r„.a 



fr 



Wfc made small computer- 1 >i|; I >u-incs 



London NWI. 



Introduction lo Pnrsonal Controlled Robot £5.95 Accounis problems computers can 
andBusinoss Computing. Peanut Butter 6r Jelly Guide PayaMe/HeceivBble £1095 nandle outside puroly 
^,oproc«or,Ch,p,,o ^Zmpuler Systems £«*■■«"**■ SV^ ^ ^ ( 

gs^n^u-. SS^ ,im ' MZZTZ27 SS?^ yo 

TKbrnquM/Ve^d " So™ms m 7TiT™-ams encyclopedial A Musi! KplSS™™," Business 
M'S'toiSnT.'r.*"' fina™ rrurths «c. £646 A Colin Day. Fortran dKiito"™..™"* 1 HO 00 


ZHO Assembly Language £7.96 

Sa?FtaD m |n7i«ill T—inn Scelbi 8080 Standard Editor' 1 Send -.a « lor lull list. Prtco. comet el | 
EBJO Design M ^ .^-^■S [M^L. going to press. Add I2p rnjuronce on 
I* . p, ? e Scelbi 8080 Standard | ^^^^H La^at^^ boohs ii required. 
lis reiing scsic tZ 25 Assembler £15.95 FQ^p^ Ic T^^^ m V% fiTT.Ty.'^'Tl m 

8602 Applications Book ^^ ^^^^ *■ 

£7-96 Computer Csii* Book £6.46 a ■ 

Basic Basic. One ol tha Starship Simulation £6.46 1 BanHayonrt Access r. 

8080. 6800 & 6602 £8.96 Tha Beat ol Byte EH 95 1 Datron Micro Centre, Latham House. 243 London Hoad. 



INTEGRATED SMALL BUSINESS SOFTWARE 



FABT AND EASY TO USE IBBS MEANS INCREASED EFFICIENCY 
AND PROFITABILITY - PUT IT TO WORK FOR YOUR BUSINESS 



STOCK CONTROL 350 

ORDER ENTRY & INVOICING 350 

NAME & ADDRESS SYSTEM 250 

COMPANY PURCHASES SYSTEM 450 

COMPANY SALES SYSTEM 450 

GENERAL ACCOUNTING 400 

PAYROLL 500 

Packages supplied an floppy disk with easy to lollow 
Reference Manuals — NO PREVIOUS COMPUTER 
KNOWLEDGE REQUIRED TO OPERATE. ISBS runs 
on 4BK Northstar Horizon, Rair Black Box or other sys- 
tems supporting CP/M* — plus VDU and 132 col 
printer Complete suite or individual packages avail- 
able now and are fully supported 
Other software packages available include Time 
Recording Syslems. Finance Control and many others. 
Special application software undertaken tor Northstar 
8 Black Box and also complete- TURNKEY SYSTEMS 
-CP/M registered trademark ol Digital Ftesearch. 







ol VAT. 
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Applications 



Psychology 



David Hale 



SOME 

MICROCOMPUTER USES 

IN PSYCHOLOGY 



battle has been the computer, Some time 
ago a senior Belfast University don was 
heard to state that. "Psychology is very 

computer." How much mart scienrrfit 
would he think we are these davs with our 
three data General NOVA minicomput- 
ers, three PETs, two South West Tech 

\!['Mi(il!s. Alplu Micro AM-100 system, 
APl'Lt. SClKCriRHR. Motorola D2 and an 
RCA Cosmac VIP 7 We are in noway excep- 
tional, as almost all at the nearly 100 'psy- 
chology based' departments and research 






rounding 






mpteci t 



■or the psychologist, the "process" is lime-share several experiments simul- 

evperimem with a human or animal. larteousi) on one computer. They have 

it materials (called 'stimuli'! are pre- also developed many different special 

ted to the person being tested (called purpose languages to ease the task of 

'subject') and the actions (called solving special problems or supposedly to 



I of the subject meas 
recorded. Often the stimuli 
presented for precisely controll 
and the time to respond or durati 



longer necessary t 



oncri 'computer was purchased. 

Microcomputers have also meant that a 
much wider range of problems can be 
solved by computer; for example, the 



been forced to program in assen 
or to attempt to use the ubiuuitn 
interpreters available or "'""" 




Simple reaction time 

y of the tests used by psycholi 



Psychology 



It took your 



unev, ' 






simple response — usually the pi 
button. If the reaction " 
enough ilnnk had been 
— '-inly should not be attempted. If thi 
st you could carry - ' 



ouded develop sin h .1 prii)ir,iiii<iuii.klv, he able to 

TV modify it e.isily, and wished the program 

spond itself to have some educative value. We 

ourid. couldn't really expect psychology stu- 

iriable dents to leam assembler code hut even 

ned a they might pick up a little BASIC. Today 

is of a there are verv few BASICS with process 

slow, control extensions There is 'X-Y BASIC 



Control BASIC 

itiol BASIC performs process 1/0 on 
11. p --. 1 r. 1 1 1 . - 1 port l;h mi', H hits in and S 
ij. controlled by the new BASIC state- 
shown in Table 1. It allows true 



BASIC variables. I'hnv v. 




TABLE 1 


Process input/output siaiements 




n Control BASIC In and t repre- 


ONn 


- lurns cm output bit n It n = 






OFFn 








SETn 








RESET n 






spondmg lo the decimal num- 


FLIPr, 




PULSE n 


- complements oulput bit n for I 






SENSE n 


















- waits until the stale ol n 






DELAY! 


-"-»«"""■«-"• 





Program 1 






100 INPUT'HOWM 






110 FOHN=ITOT 






ii'0 Pul SF ;'.;'[io 






130 DELAY1000-R 




EsSf?^Es>SEs 


140 ON1 
150 AWAIT 1 




cassette interface, intending not to save 






numeybutlogjycoui technicians a chance 


170 NEXTN 




to leam about microcomputers. Our ex- 






periences with these kits convinced me 


Control BASIC is, 




always to trv to buv ready-built in the 


t is a 16 bit integer BASIC whose 1 




lumericjl precision 




mean many wasted days [we had ,1 sinejc 


alculale statistical 




bad memory chip) and, anyway, it is quite 






iperating system oth 






5800 monitor, so film 




how it actually works. 


data can be slow and 


edious (not helped 


A posibve aspect of the MP68 was the 


by the over-complic 




availability of a WMl-based process control 


mental AC-30). It a 




interpreter called Control BASIC, devel- 


printing terminal or 


visual display to 


oped by. 1 psvchnlogisl, George Kiss of the 






University of Warwick, for psychologists 




er, the total system 


The language extensions offer such an 


ost can be quite high 




elegant and insightful approach that it is 




one working on 



keys 


by uafna ,1 


on? Ill ought Products 








.'"ion .-.r.,1 \U 






Dther I'tl us 














Eventually, fircttwy 
almost completely 










^'human"^ 


n of the computer, 
rim stage, computers 
ntrol by displaying 




Unlike (actory workers, children 
repeat the same activity until tt 
vation is complete, so the beh 
usually recorded on videotape i 
portable equipment shown in Phi 
Bock in the laboratory, the tar. 
replayed repeatedly and notes 
behaviour. This is reasonably e 
very precise timings of acftv 
wanted or it is necessary to nt 



■■■'illll 



Psychology 



NOVA rr 



: had originally used ,i l.ir^- 
nputer with l.irs;.' i.Lp.K in 
a Sigma Electronics OVEC 
ivhvsho..! I'v.ipln.-. unit (Showi 



n Photo 



tisfactorv — v, 
land w 









without obvii 

head of the queue for PET printers i 

venr ago and are still waiting Fortui 

we purchased IEEE to RS232 adapti 

tor tne can make listings of programs (end' 

: charts printers. It is a pity, though, that 
he real adapters are so costly — a bidirec 
as pro- unit for £2011 is on I v just under h., 
uild up priceofacomptete4kPET 
typical basically cheap system int 
more costly. This was one 



motile graphics, kid ,i dual (,w 
h'vi.i.i p.n.iilrl I'l-r: n nli si.khmiv . 
for a printer. KS232 port. 321. nt t 
memory, 5-100 expansion bos, m 

aide monitor, and plug-in soJlwari 
with the promise or ediiuv-'.i^i'mM 



ig pacs ii 



■vital. ly. n 



h,n, i 





.An. ..Ik. 


Sorcerer 


„ 


■Il.l-.th 


sahard 


'are 


'fix' wit 


a switch t, 


change 








!££ 


•d lv!W,v 










he KS232 pint 




S-lfKl c 




















.,-h 






















right be 
















Jl'l'p lo 






Addtv 


this a lack ot 


r,™l,<\ 


i HwS-UKl 








Im'ri 1 ".' 


onions'" 




suppo 


L^Tc 


He" 














V,.1,,IU 


upunh 


•« 


■lli-lrlL 


nhl.-..| 


nits 


,-.,,,, 


the hl 




*ay a 


nonLv 


and 








ipot.i 




We, 



:etheMicropolisdisl 



;k left for Hie user. The 
\SiC is also extremely 
omparewitha32kPET 



times taken (or the various actions With Sup.-riicialh the 

such ,i complex t.isk oVaium- take several otter the best ti 

seconds, so limine, too with of a M.'toiid iv terminal lompuh 

quite adequate. board, would con 

In most ways our PFTs have been very for M hy .0 , lut.i, 



BRAND NEWs 



compiled by Microspy 



This -"loale section may either be pulled out cr photocopied, then filed for 
reVcncn It will be comprehensive and range over the whole field of 
products, sen/ices, events and courses PU stands for Personal User. SB 
stands for small base — that is, small budget or small business MB — 
rrcdium base; medium budget or medium b 
bi.dgei o' big business. 





li'jl urns user with a lew Budge." Design 


^-C^mme^orrsnled' 


Systems 


Award Winner. SB. Mil 


Series 8000: See issue 2 of Computer Age 

Vprinrji ClaiilS. "Si'l-iy, rifjl!" regimes very 




Digital Equipment Corporation 

!.'.■■■. N.-.-w Packaged systems based on the 


little money oi ipice. Uu' mere r. r-olhmg 








M ■ '1 ... -.-:■■ | : . 


C4650 SS. MB 


ALMARC DATA SVSTEMS Vector Graphic 


'•''I''' W- 1t'/?3 :•■' - RX0.2rhnriyd.sk 




specialist. 


,1,*.,-. PDR-i.-2:; r , roc ., ssor . 12BK Bytes to 


G.W. COMPUTERS LTD. 


Five systems. 1) System MZ ZOO pre- 








uideo terminal MoOel PDP-I1J23: As 




t ■ serial port. 2 i parallel ports — S100 


PDP11V23. hut 2 . R2(JI hard disks 




bus. Disc operating system (Micropenis). 






Basic interpreter. 2) System B. As 1 plus 


editors, utilities ANSI-IV FORTRAN. BASIC 




terminal (dumb), graphics board 24 - BO 


MACRO Assembler. PDP11T23 also runs 




resolution. North Star compatible Disk 






operating system. CP/M (tmj Almarc- 




Sele i i nWnrj m [1- 


tailored 3) System HG with FORTRAN so 


Single unit prices (ram £9530 :11V23! to 






EiaQrin .lir;?:i; ComjraMtne with PDP11 


COmplete pill i.JiliOOlipr:; ;, ■ ii„jl, rma'iry Vl.ll.l 


(Advanced Micro Devices chip]. 






FORTRAN Interlace software. 51 Sysiem 


Slates. "General Purpose." OEM. MB. Sfi 




BFG as BF. includes advanced graphics 




WORQPROCESSING package " £925. SfH 


package Prices £2300 <MZ) : £2950 (B): 


EQUINOX COMPUTER SVSTEMS 




E3240 (BG): £3595) (BF); £4190 (BFG). 


IMS Series 5000. 


JACOBS COMPUTER SVSTEMS. 


Software range, CP/M (Operating Sysiem) 


Equina* has linked up with industrial Micro 


See BRAND MEWS. Issue 2. 


compatible. SB 


reputation in the OGM Industry lor RAM 


LOGtTEK See BRAND NEWS. Issue 2 


BYTRONIX MICROCOMPUTERS 


memu'y boards aril SluO n D lhe. Imr.'d!: 




LTD Mi.: n a n-c in Systems. 


Ni/a IMS ha; r.. own cy -.- e tnP spiips 


MICROMEDIA SYSTEMS 


CPU 80B0A 32 K MOS memory, eipandable 


5000 and B000. Mooe/ S5000 8DBD/ZB0 


Integrated Business Systems 


In BK, 16K chunks to SJK. I/O interfaces 4 


CPUs Over 300K memory supported m B ■<■ 


1) Accounts Packages. Credit Controls 


pods standard. 2 ■ serial. ? - pamilei. Onn 




Payroll Using Aipna Micro 10MByledisk. 


U0dV2J RS:J3L'C All?'n;nvc- range ,:■■ m:rr- 




VDU. printer £17,950 (lease £440 75 pm). 


laces for scienii'ie v,n-k yino Buss. Dish- 




2) Purchase. Sales Payroll using 


Dr.ves ItVByleurilmr DR- 7200 llnninv 




Crorrmmco • Work station; VDU i printer 


drives, double sided, average latency 




(tSOcpsi: C7500 (£19875 pm lease}. 3) 



COMMODORE Full pet range Se 
News issue 2 

DK3ICO CONSORT Systems. 16 




BRAND NEWs 



XITAN 












A 32K PET + Comm 












-•able !.!-■■ 










32K -t- 






<■ 














> Sy 














MK R 


.on fprmto™ 


■-: ". 


S 


„,..« 


i'ri 


\_, ;:..-,. 


d Disk BASIC + 










RAM System 1 Disc Store 31SK Bytes; 
10M Bytes for system M. CRT terminal, 
high speed printer. Extension range of 
operating systems Includes MSIDOS and 
SDOS. Exceptional range of software 



.'.-., ■, r -..-, I 


BRAND NBWs 


f 


Systems SB. MB 


programmed capacities mcluOe polling, coffl'9 function toys Kay pic 
*iij|,.-..i i..r.:»1,j-.'-.-,n ■V-il-i'i". Li viifi V- ;jy,'. . ., . 

BURR BROWN INTERNATIONAL TM2S lmes IMOchB/acfenjonenn 
Can also benwunlal In the control consols of ' DEC > 

or300baud. OEMS. SS.WH' 

COMPUTER WORKSHOP CW ^^H 
INTELLIGENTTERMINAL /SW 


Operating Systems 


CP/M (tm) 







BRAND NEWs 

PC Retails at C65D plus. MODEL 753Traclor 



Terminals 


Printers 


CENTRONICS — 
New Matrix printers. 

Model 730: Tnree-tvay pacer handling; 7 x 7 
dot mjiru . vee 'Nghi he.id technology. Upper 
and lower case. Full character set. 80 col. line 



Eon tar long II le." SB. 




Instant inf ormatioi 
and easy to i 



An ever growing number of users in science, 
industry, business management and the public 
services now depend on computer graphics to design 
products, control budgets, plan cities — in fact, in any 
application where mere numbers are not good enough. 

Anything expressed graphically is more readily 
understood, more rapidly produced and more 
effectively communicated 



As the world leader in computer graphics (echnoloj 
Tektronix can give you the extra dimensions you haw 
been seeking, including colour, 
with its high resolution 
flicker-free graphics 



mask 



/ : immm *~.--yjfr- 



BRAND NEW 




ti...that's easy to obtain 
> understand 

ilogy, letminals, desk-top graphic computers and complete Tektronix Sales Executive phone or write we'll be 

ive interactive design systems, all fully supported by pleased to help you. 

peripheral devices, proven software and wide ranging fy- ■-■._-. _=^, 

salesand service facilities. IcKCrOllIX 

Thinking about Graphics?— then talk to Tektronix. Teuton* uk Ltd.. po bo< gs, Coianarba^'J'h.. l», «r. 
II you would like to know more, why not ask your 




BRAND NEWs Bureaus,Consultancies, 

Services, Shops 



DECISION DATA 






ADDA. See BRAND NEWS, Issue 


, 


DATRONol Sheffield, 
agents lot ITT202D (Apple 11), 

System 3 and the Z2H Mbyte 


:r" 



nduatry needs. SB. MB 



lY DATA PRODUCTS 



BARIC: Comprehensive 



vital. PUSS OEMS (Pf 7) 



MIDLECTRONLTDLA120 
DECWRITEA111. 

45 slanOarO features, including 




BRAND NEWs 



FEATURES OF CALL-VSPC: F 



ICLDATASKIL. 

Software Implementation on a very 

rangeof micros. Sep BRAND NEWS. I 



products. Associated "it" Beyls Log 
: r -rciija'i o' Logic Boi are George Spelllr 
and Jock Eggeling) They claim to full/ su| 





Literature 



eie:i- 311:1 



rangeof 



ccrroany. recommends the following I 
m the range. "The Mighty Micro, 
O ;■ :-■■■,!■ =vans. "Basic Concepts." 

DonaldAJcocK.PUSS 

COMAP.T Catalogue. Conialns list 
:-Cjic-j Sea out details of dlstnb 

Ha-a 3sk irterface Boards and other 
ucls amcchanslvepricelisl SSMBD 

INTEL 

B.ooe Ufimory Design Handooci 
e-ginee's 7710 1MBit Bubble Me 
CporatKjn and performance or the 711 

OEMS 



for use on DEC System. MS as {DEC) 



BASIC. 3.0 DOS: G2 Level 111 BASIC. Ven 
iiselul compendium for TRSBD users SB 
(TANDY) 

PETSOFT A priotograpy course learning 
module irierac'lyely uses PET'S graph* 
facilities. The theory and practice at photo- 
graphy are examined In eight 7K segments. 

Camera Types, to Miniature cameras and 
Mash e»posures On cassette El 2 plus VAT. 
Disk version planned, at £15.00 

STRUMECH ENGINEERING 
ELECTRONIC DEVELOPMENTS 
LTD., (SEED) 

Catalogue gives clear, fun detail ol SEED 
systems, products. Fjl systems to compo- 
nents for OEMS. SS. MB, OEMS (MSI6800). 
See Systems. 

Special lit magazines 
a Newi letter! 

PRINTOUT is for PET Users. Edited by e»- 

riding on the back ol PET. Includes (. 
listings, hints, applications a gossip. 
£9.50 tor ten issues (U.K.) £14.50 a> 



EXHIBIT IO N S — C O LI HSES— EVENTS 



Moorgate Place, London EC2R 6EQ Ti 
628 7060 

DATRON OF SHEFFIELD 

Are planning Seminars for business™ 
their Datron Micro Centre. Details to con 



One PET to every 2 students. Primary BASIC 
Course; System designers. BASIC users: hie 



INTEL Microprocessor 

Workshop Course 

2-4 days long. Intel rangeof 



Address 
Bus 



WslCorporationlUKlLId 






Psychology 



Number comparison 




com pie » causes, psychologists trv to 
simplify the problem down to compo- 
nents which oin In,. 1 ^hudied mort 1 t\isik\ 



number and de 


,i> ivIiilIi 


-. the bis;s;i. 
Ve needed 


m 






time and then 




cr dit'il ,i 








ikf.nk'o 






digit was the 


arger (ru 


nerkallv) 


nd 




^ '1'" 






indicate whethe 






was largest. IT 


e resell 


e time wo 


Jld 



liiriit iii.mitn.TS ul response nodes , 
We used a 4Skbyle ITT APPLE v 



::: : . r ER ase magazine is 
THE. best BUI ?0R MfflK 






disk operating system and shapes tables, 

APPLE will work fairly happily with a 
single diskette drive providing you just 
want to backup BASIC programs. We 
were using the diskette only for short- 
term data storage before transferring 
results, via the serial interface, to a larger 
computer lor lone-term storage and 
analysis. The 6522 Versatile Interface 



the APPLE b 



augh we used a 



use the prototyping b 
MicTodigital. By doing 
£30, you would have a 

piiigramirniHe p.irallc 


oards on offer bv 
his, and for under 


Psychology 


aorts arid a pair of 








■ pi k ill «>>vi plis' i>! Marilyn Monroe or 


nipt timer, readable 




Winston Churchill. This is cause for sad- 






ness but hardly for complaint More 




All we used it for 






response burtons. 


be paid for the slighllv higher graphics 


The Mountain hard war 




resolution, where m.inv graphic oper- 


'time of day clock 1 with 


on -board firmware 


ations will t.ike double the time! 




ne to BASIC pro- 


I have timed programs on both an 


grams. It also genera 


es interrupts, the 


APPLE and 117 and found, for example, 




millisecond, (Can 


that the HGR instruction which clears the 


anyone suggest a use f 




first high resolution page takes over bOO 


time?). We used a mill 


ecDnd interrupt to 


milliseconds on ITT but under 300 on 


maintain a soitware cl 


ck; of which more 


APPLE. Likewise, vecto- plotting routines 



funnv! The Mountain Hardware do 


[IS 


jumpered to give an IRQ interrupt e 






code routine at location Hex 300 w 




maintain- a 16 bit counter. The codin 






me, 


with ihe whip routine which is acce 




via a CALL 900. The mcete nt the. tin 




thai it count- into a BASIC integer v.it 




making it verv easv to use in BASK. 








variable is the very Ursl i.in.il'L- del 




in vour p-ioca'am and Ihetl lolli.nv il u 




CALL 900 which sets up the inter 


nipt 



great o 




ring we could have 

isecond interrupt- iro 

6522 chip, but the Mountain lur< 

'8 clock does have the impressive abilit 

~ DOS bootstrap to print the curren 

millisecond, making this APPLE one 
most expensive clocks around! 

How could we draw good quality c 
It would be possible, but very sic 



oftheAPFIT A1TL! ar 

ITT \ ersion because it w 
off the shelf with the 

which we needed to i 



'iik- .ipplicalions these 
n with the 9 bit graphics 



quid 



l«p,w-i 



supplier 

Computer Ser* ices ol Lisburn nea 
Bel fa-it) have been models of patience ove 
our frequently inane questions. However 

a lot of these questions were caused by I hi 
unpublicised and unsuspected difference 
between APPLE and ITT! 



(320 v 



n the 
5 250 dots wide) but do not 



BASIC which wa 

design. Apple ha 
the rear of the 
attachment of 25 
provided with tl 
— appears to 






I ties t 






The extra resolution is achieved by using 9 
bit "bytes' for the high -resolu Hon pages 
with the extra bit being switched under 
control of an output port (which also 
results in one (ewer 'games' I/O bits). The 
mapping of memory to screen position is 
therefore different from APPLE; and, 
while most APPLE machine code software 
will draw on the ITT, 






i the 



i 'Sofb. 



:, for 



of BASIC are well documente, 
APPLESOFT manual. On the s 
manuals, the DOS 3.2 manual is i 
best I have ever seen. It gives inf 
for the novice, the expert i 

is well written and occasions 
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BC FD03 


STY 
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CLC 
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91 69 


STA 


(SS9),¥ 


10 c 


A3 02 


LDV 
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(S69I.V 




69 DO 


ADC 


#soo 


312 


91 69 


STA 


(S69).V 




AD C7 CO 




SCOC7 




AD C8CQ 




scocs 




AC FD03 


LDV 




3iF 


A o " 5 


RT? 


S4S 


/SETUP HOUTINE 






384 








386 


6D FE03 


STA 


S03FE 




A9 03 


LDA 




388 


BD FF03 


STA 


S03FF 


3«-Z 


A9 01 


LDA 


#>S0l 


.390 


BD C9C0 


STA 




393 


93 FO03 




$03 FD 




A0 02 


LDY 




."+S 


A9 00 


LDA 




3SA 






(S691.V 


39C 








390 


91 69 






39F 






S03FD 


3A2 




CLI 




3AC 


60 


RTS 





According to the APPLE manua 
can build shapes by constructing sti 
coded bytes which move a high res 
spot sequentially into one of tl 1 
quadrants surrounding the 
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n pracntclli 


„„ 
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mSOFTEOTofl 






Wl! patL.ig,. 




li-k-il.,1 dr. 








land allow 
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keyboard ch; 




s. Thus it is 






build up a shape 












save onto.! 
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ser program 
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David Hale is Senior Lecturer in Psy- 
chology al IheQuei-n's University of lic'last 
where he supervises technical and corn- 



Perhaps this is why 
that diskette drives a 
unless you buy them 

Conclusions and the 
future 



that despite some defects all I 

Inrnu'Lf useful jobs and nil repi 
credible value for money in term 



ailable psychology. 
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arch \ 



shape tabic and then I 
theapplica 

wish it were a little cheaper. Its I; 

[ci im pa red with PPT), inability lu ir 

(yen can draw them with high-,,-;, ,1m 
Sr.srihii.-s however), and the" fact lha 

-L'lialiM' characters. Slightly n.istier 



and really shoul 
through in the 
MP6S' succeeds 



be hard to beat. Sorcerer is a yen 
let down bv poor attention tudi 
APPLE isa'litlle costly (and [dor 
Marilyn Monroe displays) 
The trouble is that we now 
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drive 



a' COMPUCOLOR, ATARI, OHIO, 



of keyboard di 
ators he used 1WJ0 FORTRAN and PLAN. 
At the Applied Psychology Department of 
Aston University he began a long-term 
affair with small computers — starting 
with a DEC-PDPo and since involving 
PDP12 and NOVA systems. 



He 

meeting scheduled for December of this 
year on Software for Psychological 
Research which is sponsored bv the Social 
Science Research Council. He has jus! 
completed a SSRC contract on Low Cost 
Computing in Psychology which laid 
particular emphasis on the use of the 



appliance 
article. 
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£3930.00 for the system with VDU 

CROMEMCO SYSTEM 3 

-the 'Rolls Royce' 

size floppies, <Peisc(27/). RS232i" ** " 




XITAN SYSTEMS LIMITED 

23 Cumberland Place, Soulhampton S01 2BB 
Telephone (0703) 36740 Hours Tuesday Saturday 9.30am to 5.2 
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Case Study 



CA Special 



HELPING 

THE 
DISABLED 



m 



Howi 



■rs offer many oppor 
great significance ii 
d administration, re 



London Borough nl Hilhngdcm's ~l>u,]1 

- ^ !■ ■■■- . J ■."- p _ . "i i ::>■■ ". 

benefit of microcomputers must surely be 
the application ■<> their analytical power to 
the rehabilitation of severely handicapped 
people into the mainstream ol society, 



'A mentally handicapped 
person's brain does not 

develop as fast or as 

full as a normal person's 

. . . he or she may behave 

like a small child' 



adding macl 
The other cai 
through filinj 



iol(. S y of the 




uf computing power until recently. 

Because of their size and weight and 
fliefr necessity for telephone connections, 
computer usage could oniy Occur rn loca- 
tions planned far the purpose. The learn- 
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Thankfully, in the 
people, the advenl 



till' . Linipi.l, 



rough! 



five to the pla 



uipleb 



rcadeai 



;;r,-,phic! 



development. Such purpose do; 
games might have so additional r 
monitoring Ihe development of c 
skills such as co-ordination. 



During the training sessions, each last- 
ing about 15 minutes and normally attend- 
ed by three trainees, a trainee sits in front 
of Ihe Apple II computer which appears to 

keyboard connected to a tele ision set He 
(or she) is shown in the photograph Hank- 
ed by Alison Kiteley, (Jonathan's assist- 
ant, who operates the machine) on one 
side; and by Tariq Malik (on Ihe other| 
who is employed undera project called the 
Special Temporary Employment Pro- 
gramme (STEP) and keeps a log of the 

One of Ihe programs display 
arithmetic addition to be solv 
television ; 




product does ili't turn It!! 1 
microprocessor should ,it 
as a crankshaft in an en 
motorcar; and in the sai 






The London Borough ol Hillingdon re- 
cently bought an Apple II microcomputer 
from Personal Computers Ltd. The Re- 
search Section of the Social Services 
Department is based at the Civic Centre 
aiiu hi-.ided K Jonathan Seagrave. 

Everyone knows the television bat and 
ball games,' says Jonathan. 'The micro- 
sophisticated versions of these which are 
alistic and flexible. For example 
e Moonlan 



been directed largely toi 
cation, but we may find that it 
value is amongst the young sloi 
ers. particularly where the price 

Jonathan describes the project taking 
place at the London Borough of Ililling- 
don Adult Training Centre and its annexe 
in West Drayton. Mrs Flitter, a qualified 



includes Jonathan. 'Virtually 

the machine like 

responded well to it. At first somi 

trainees took some time to grasp the gen- 

-' *■"-- programs are inlend- 



,il»ric.:h 



5 of e 



whole range of other 




gammon to Blackjac 
though they 
prepared For the ed 



n of bore 



e with a Texas Instruments "Little Pro- 
ir". a cheap calculator-like arithmetic 
hinj; device. Trainees clearly enjoy US- 
it, but it suffers from two disadvan- 

s: firstly, the si/e of the display is very Many trainees )\mv to count on thrir firm-n 

II. second I \ . therein varying le™ 1 ' "' 



'Beyond this, there is vast scope I 
I rebping games boih attractive an 
velopmentally helpful to the kin 
handicapped children and adults we 
business to care for, ' observes Jonatt 

lentally handicapped person's brain 









ill person's. 



- iulh 



fingers. We needed much more control 
than this could offer.' The next step was to 
try out the department's Apple [I micro- 
computer. This has the advantage of dis- 

screen, and because it is programmable. 



■..ippi,: p..Mpk .:..:.-. ,■ .., :,. . ,.■■, !■„ I, 
imploini'nl such propels but also that t 
cm i- E i - v isc origin, tl leadline programs li 



Languages FORTH Gil Filbey 

^O*^ ^c#° STAR 

LEARNING 
m g^ FORTH hbU ,, 



"- ■'■■■' '■■•■■ - : ■■■'■-■■■•' ■ ■ 

ilv ;u-1 l--,;i--,niiif. l.i jnv.ii m Britain. The 
ain advances of FORTH are: 



■ Ins Virtually ™L*wW,j.w.f™( 

L ,."in)j'i.. U il,i,.L.Mt ltifi.ii ( .|>mriu.ili,.nl 
li-iiij; r. Al'l'l HFOHl'll VI ? 1111 .-.!«,■»,.■. la 
have Al'l'l l-l OKTI HI.: by I'n.gr.imma Inl 



What it does hfjj. 5clo scsa scas ; 

On typing GRAFFITO and hilling (he RE- (Acluallv, [hi-. i> |i.-.l li-.v livsl hsw i-l . 
TURN key. you gel: Hsloutof thedisbonary.) 



FORTH 



I now lype:||} NATNUM 



a;. ," 



version* of FORTH the system 




HEX and in some in DECIMAL. 




1.5 starts in HEX, so you type 


: SUM DO i 1 + + LOOr . ; 


the very beginning l . 1 i.„,1i pro- 


Now the first defines the lower 








you type 


la m thf Loop construction. 1 lit-rt- 


D 50 SUM 


OTfanrfThBT^™ 


Here the initia lists the Sum to 


Ihe Morse' Code example), 


the upper limit, and the word SL 


in,nv.,:k replaced bv: 




DO I 1 + + LOOP . 




Those readers who are already fa 




BASIC programming will realise 
slightly bizarre way we express o 




thinStodo. Inlheei.impleahoie 


FORTH is because we avoid definin 




This helps to make FORTH run 




economises on memory. In BASIC, 


p ivkil to do would tv pl.iced 


define variables SUM and NUM. an 




10 SUM = 




20 NUM - 


vesa B ood measure o! the speed 


30 FUR 1 = 1 TO 10 



.SIC took 1.3 seconds on an IBM 50 SUM = SUM +- NUM 
houl UsecondsonmvApplell. 60 PRINT SUM 
t in FORTH takes .14 seconds on Now try the following simp] 
Define EVEN a ml ODD toli- 



I SUMEVEN and SL'MODD lo sum 

■ ivrilini; thf it programs, arrange for 



nag the software distributors to hand 
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it is replaced h all the words in its derm,- foKm ],' h .^ ]A p 

n. Therefore, typing: m y^ ( Ei I : -..b L- . L l-i l.i ka 

HELP! Moore). 

• leu-eh Hit same thingas; FORTH tor MioiXoj-ipule 

(1 DO SOS LOOP DrDobbs Journal. No. 25). 

J m. the machine outputs SOS 10 times FORTH: A New VV.n to IV 

"he FORTH nurd lor causing a value to be puter (Charles H Moore, Nan 
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HARDWARE 

"CPU:Z80 single board microproce! 
'RAM: 48-64 kilobytes 
*ROM: 1 kilobyte 

* DISC: 1 Megabyte 
s: Shugart, two 8 inch single 

• 1/0:2 RS 232, 1 Parallel 
"DMA: Z80 (optional) 

>: AMD 9511 floatingpoint 

SOFTWARE 

'CP/M Disc Operating System 
"CBasic (extended basic) 
an IV ICompiler) 



Interface Software Ltd. of Camberley, is 
> supply a wide range of proven 'off the sh 
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Glasgow. G52 4LH Lanes. 

Tel: 041 882 1166/1661/1662 I Tel: Chorley66803. 

Telex. 777255 



West London's 
Commodore f~ 
Specialists I— 

• Comprehensive advisory ai 
demonstration service befo 
you buy. 

• Systems tailored to your rei 
uirements. 

• Consultancy ana niainl'.-na 
nee service after installatio 

• Business software including sales and pur 
ledger, stock control, invoicing, payroll and 
data management. 

• Full range oi peripherals including memory 
expansion, (loppy disks and printers. 




• Books, games and 

Adda Computers Ltd., 
17/19 The Broadway 
Ealing, London W5 2NH 
(Between W.H Smith and Bur 
Telephone 01 579 5845 
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£54.95 £74.95 £19.95 
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OFFICE OF THE FUTURE 




ot since the Industrie 


Revolution has 


which these changes will occur, and we 


file micro computer, and the rigid disci 








P 111!-- '.■[ [111' \\\U ; i hi:, MM ,|| :: 1.!!-,:,- 


tyies of so many peop 


e as through the 




being replaced, and one can expect th 


nergence of low-cost 




Let us examine the four primary groups 


[rend to continue. With the reduction l 






of work functions that are central to the 


price of hardware, and the availability . 
low-cost general purpose applicatio 






organisation, and relate the effect of both 




ngwithitfearsof 


current and future technological inno- 


software, the user base has mu^hroomn 






v.i (ii 'ii w ill in i tln'-,r categories. 


and such equipment is now within th 




■reed leisure. But 


The four are:- 


grasp of all hut the smallest organisation 




Percentage of all 


1) Accounting, financial and admin- 


The larger corporation opera tin 




gaged in engine- 








other industrial 


2) Information collection, storage and 




jf^oons, all require c 


ericalserviceand 








in this area that 


3) Correspondence and mailing 


processing requirements and rcfurn con 


le wind of change wil 






trol to those directly responsible lor th 






The accounting, financial and admin- 




However. 'Office of the Future' Is far 


istration functions have traditionally been 




ore than a mere reflecl 




(he first tasks to heiifMI from automation 


embraces the area which can loosely bi 
defined as [hi- recording, filing, and dis 


■chnology, it embraces 




Will'.,:-. !.„■ ,:„,„.. h, .,..., ,,.,,..,- ,,,;- 


formation manageme 




have witnessed the gradual replacement 






Df jobs and their 




including infernal records and memo 


l.ilkmsliio-,, not only internally within a 


sophisticated equipment revolving around 


randa. To date, most businesses would se 


'■;"""" , h " L "> ,ema % 


between urgan- 


the development of the low-cost inter- 


this as a low-pnontv area lor automation 



ifving the high capital cost dF magnetic 
storage required for maintaining the 
usually large volumes o( data associated 
■with this function. Electronic equipment is 
therefore normally limited to microfilm, 
photocopying and other semi-mechanical 

Correspondence and mailing is the 
infant application of the computing 
industry, brought about by the develop- 
ment of the word -processing machine. 
The market potential for this equipment is 

prices come down. It is an area where 
standard software meets most needs and 
does not, therefore, attract the high cost of 
programming usually associated with the 
user-specific requirements of a particualr 
business. 

into two discrete components — speech 
and data. To-date, onlv a handful of 
organisations in the United Kingdom have 
installed computer controlled exchanges. 
primarily because they are not normally 
justifiable for the smaller network. Data 
communications, on the other hand, once 
considered the "black art'within D.P., is 
expanding rapidly. This can be attributed 
I,. ;i,, .-,■;■■.!,■. ... ,:! :■-. '.,in, r.S iM.i.-.i 

software coupled with the decline of the 
mainframe in favour of the distributed 
minicomputer. In addition, a wider range 
of terminal devices are now available, 
including voice response terminals, 
facsimile printers and numerous portable 
acousbcallv-coupled devices. 

The anility to consolidate these 
functions into a single interconnected 
information system must form 



Management 



a total office system incorporating both 
speech and data processing. 

Much of the technology for such a 
system exists lodav, bul there arc certain 
fundamental pre -requisites that are still to 



5; the executive and 
management functions demand a dia- 
logue on a higher plane, and that means 
speech recognition. 

Such devices are available now but they 
contain a limited vocabulary. Increase this 
vocabulary and use it in conjunction with a 
screen to "'spell-out' to the system misin- 
terpreted words, and the manager has at 
his disposal both a means of acquiring 
data, and also of distributing tniormation. 
He may demand financial reports, circu- 

thcmlorma bonier .in indefinite period. 

Second, the system should be capable of 
handling all the features associated with 
the modem computer-con boiled private 
exchange, including logging of time. 



definition implies very large data storage, I 
much of it being constantly activated from 
a large number of locations This means | 
that far higher packing densities are 
needed, and that accessing of such data 
cannot be constricted by the physical 
speed limitation inherent in today's disc 

The concept of the 'office of the future' 

goes far bevond the technical innovations; 
it will affect the whole operational 
structure ofthe business organisation The 
formal disciplines associated with the 
routine tasks will become totally auto- 
mated, and as a wotk function all but 
disappear. The informal functions as re- 
presented by management and decision- 
makers will become a union between man 
and machine with the terminal providing 
the means of drawing on the total 
knowledge of the organisation, and also of 
inputting information for the benefil of 



There 



lubtth 






/hid) the 'office of the future' will t» 



ted. Already research and develop- 
1 is under way, as seen by the 

rgence of the >;e\os.-'LM:->h] concept of 



Having overcome 
the problems associated with speech 
recognition, manual dialling should 
become redundant I 

One can foresee the equipment hand- 
ling multi-pointaccess a-, required by. say, 

be achieved, it requires the facility to 

handle video- images ot the participants as 
well as the ability to record and display 
both internal and 



achievement of compul 
the ability to converse with the system 
using colloquial speech. The obstacles 
seem limitless, and it would appear 
virtually inconceivable tor technology to 
emulate the standards set bv HAL in 
Clark's 2001, at least for some decades. If 
one accepts that vocabulary, storage and 
other hardware associated problems can 

remains the fundamental problem of a 
logical differentiation between the 

associated with like- sounding words 
inherenl in any language. Perhaps Orwell's 
'newspeak' is the only answer, and 1984 is 
more than justa ' ' ~ 
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MACRO SALES DRING 
MICRO PRICES TO 

TRS-80 
MICROCOMPUTER 



—NOT a 



manufactured by 
TANDY CORPORATION. 

0/ BASIC p 
language 



Mass production 
following phenomenal 
world wide sales brings 
prices tumbling again. 




TANDY 



TAS-80 MODELI I £.1999 

THE GIANT KILLER 



Services 



Bureaus 



CA Special 




BUREAU 



B 



irii: Computing Services Limili-d. hire, terminal time sharing, total facilities is producing his sialernerilh 



ie founder companies wm in- management and photo typeset ting. 

id in the country's first com- That Nse of 1500 cus' 

puter bureau operations. i~ joint Iv owned built up by a number of d 

by International Computers Limited (ICL) marketing techniques 

throughout the United Kingdom. with a telephoned enqui 

With over Hr'!i<ii':tum,'[>. including 60- age company — say, i 

of "The Times" lop 100 companies, lianc company with ,i S million turnover. should 

provides a complete computing wry ice (or The prospective new iustomer probably the prospect 

data processing, data preparation, time has a mechanical a counting machine that 



in, but it is not capable 
L n of providing as much information as he 
id would like because, quite simply, hiscom- 



mager con 

i aver- and is undoubtedly looking for 
turing growth, ; ' ' 



i-l ill 






i heal 



o talk to 







that his man should it' 
financial director and the cf 
so that he can get a complete working pic- 
ture of the company's existing accounting 

and management in run-nation systems. 
Bv the end of tli ' ' 



sales 



if the i 



lished by astute .|ue-1ioi 
had the power to make ueeisions uj •• u 
had merely been briefed to find out wh; 
was happening in the market. 

The purpose of the first call on the prof 
pert is clcarlv to establish a rapport, " " 






put the company and its operations 
After the first face-to-fate call by 
in, he will be able not only to 
iblishing the prospect's real need* 
to identify who in the company m 
recommendations. At the same t 

the final decision comes from the 



ie managumenl 
tr may then dedt 



formation he . 
peel's accoun 
company itsel 
outline propc 



pany itself, to submit a preliminary 
outline proposal for a particular Baric 
package or system; 50 that the customer 
can perceive Inequality of the Baric service 
before an actual demonstration. 

for a demonstration, the prospect will 
be invited to his local Baric computer 

which other prospects will be present. If 
the prospect is showing interest in Baric's 
Datacare remote- batch terminal-based 
service then, at the demonstration, he will 

see the ICL 1500 series of intelligent termi- 

When the prospect has reached the 
point of serious interest, he will probably 
request a reference from an existing satis- 



Bureaus 



how 



> the 



Soth 



if hew 



uallyin 



id that 



te prospect 
nanc ne is dealing with a quality supplier 
and he can dispel any fairs he might have 
about the wisdom of investing in a Baric 
service whether it be a basic payroll ser- 

large scale facilities manage merit seheme 
such .is that operated by Baric forHillards, 
the North of Er-'- J 



Should it comprise merely a basic 1501 
terminal installed at the customer's office. 
taking accounts information input and 
sending tape cassettes to the nearest Baric 
computer centre for processing and pro- 
duction of management reports? Or 
should it be as extensive as a disc-based 
terminal system with disc drive, slave 
terminals and a printer giving a much 
more complex sen ice including such lad 
lilies as file maintenance, sales invoicing, 
or even materials management and stand- 
ard costing? 
Sothf 



gement information reporting, or data- 
base systems. Then they all report back to 
the manager on how the job will be imple- 
mented in the set time scale. 

Certain very important factors must be 
considered by the sales manager at this 
stage and this is where the subject of fin- 
ance starts entering the picture. First of all, 
he must ensure that the cost of the system 
he is thinking fcf selling does not conflict 
with the prospect's spending power. On 
the other side of the coin, if the system is 
likely to be a non-standard one, he must 
work closely with competent estimators to 
ensure that the prices charged enable the 
|ob to be done properly and, of course, 
profitably. 

The profit angle is vitally important, b 



. The t 



s get tt 



gether with the custi . 

he responsible lor managing and operat- 
ing I lie system when it is installed. If tin 
system 1- to be .1 particularly complex 0111 
then a list of specialists brought ' 




mputerb 

ed through adequate profit mar 

If the prospect needs financi 
sales manager's first recourse 
arrangements for him to disci 
quirementswith banking or leas 



iingser- 



[-,:... nc,t.- 



Assuming that 
nal-based system, hardware specialists 
have to be involved at the next stage. 
Hardware procurement staff must estab- 
lish the availability of the equipment and 
site engineers must examine power sup- 



e that p 



3! diifi- 



Every possible factor must be looked at 
before the salesman, backed by his sales 
manager, puts in his final proposal and the 
prospect becomes a customer by signing 
his name on the dotted line. 

straightforward ledger and 1. . . ■ . 'ting 
package, between one and three months 
could have elapsed bclv.ee n initial enqu in 
and the service going live, Where terminal 
equipment is involved, as in Baric's Data- 
care system, that time scale could extend 
by about twu months, depending upon 
hardware availability and the ability of the 
customer's -.1.1ft to adapt to the new 
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NASCOMs 

' BIG DISTRIBUTOR 

%\' NASC0M-2+FREE16KRAM 




Jl'l'lT 






MICROPROCESSOR 

• Z80A which will run al 4MHz but Is I 
HARDWARE 

islrlal standard^'aH" PCB.tr 
screen printed. All bus I nes in 
INTERFACES • Licdn 57 key solid 






i »2KNAS-SY6 1- 
K Video RAM. 
K Workspace/ 
Jser RAM 



irRS232/20mA 




NASCOM HARDWARE 

Motherboard: £5.50 + VAT * 50p P+P 
Mini Motherboard: E2.90 + VAT + 50p P+P 
3 amp PSU: E29.50 + VAT + £1 .50 P+P 
VERO DIP board: £10.50 + VAT + 50p P+P 



JSSSSS SSaSSE»S:Kf:3K nascom software 

FIRMWARE NAS-SYS 1: E25.00 tVAT.MpP.P 8K BASIC t»pe: C1 5.00 , VAT 



Word Processing 



Implications 



Edward Hawthorne 



THE SECRETARY: 
A Vanishing Breed? 
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s and typists wot 
early to be precis* 

word processing tf 



'Any Manager worth his salt 

should spend a day inputting to 

a VDU before asking his typists 

to do so. ' 



called , 



typewi 



pread unemployment or, relf 
be boredom of ropy typing, a 

civ iippdrliinilL's lur |obenn.l 



ie nut stream r^ It'll editing .ind slor- 
Dcvices hi Ihis tvpe derive from the 

■m.ilK typewriter. Nowadays, they Jre 
icic ■.. :li . - li:,: .li'-p!,,'.- mi y.jr. inc. 



memory 
lypvwnrers, editing machines and so on. 
fhey all have the merit that the typist can 
call back previously typed material and 
edit it without having to retype the whole 
script. 

computer to provide, in addition to the 
editing function?, manipulation of the text 
and composition of the lay-out. For en- 
find a word in a page of le\t simplv bv 
pressing a single key or inserting a single 
instruction. Or von can divert a section ol 
test, telling the computer to hold it in its 
memory and then call it back for insertion 
later on in the script. These devices are the 



putting his (bought. direct onto paper aru 
correcting them in draft form — with tht 
important advantage that the compute: 
mil link produces .my number ol drall: 
but the finished copy as well. 

There are many variations of devict 
which cover Ihc fund ions performer 
v. ithin these two streams and some over 
lap both. At present, most machines fal 
into the category denned by the firs' 
stream but it is bcinR closely followed by 

input to* 



the author using such 
1 (here are a number i 
developments which will eipand tt 

scope of word processing and mlcgralc 
with other office and comnnmicalic 

Potential of the 
Wordprocessor 



typists ,-.- 
over tiie ^ 



hughes 



.' from 1 ht- 



by 

should the screen bs 

keyboard? Should c 

typewriter controls be readily lo hand or 

should the typist be forced every now 

and then lo getupandn 



It that them will 



Implications 



i to pel 






• Composition oi [lie layout is stmpli- 
li".J K-cause !hc midline can be set ur. 
to produce a variety nt standardised l,ir- 
mats. Fot evample, either one or botf 

margins ear. be juslilied at will; phrase' 

machines proi ide the facility for oil line 

up standard text as required. 

■ Repetitive typing can be eliminated 



• To get Ihe maximum 

simpler lavoul procedure, 
lam to standardise their fi 
ul paper tiled and the cons! 



system right. Any manager worth his 
sail should spend a day inputting to a 
VDLI before asking his typists to do so. 
He will then realise that potential in- 



rangc of test and date 

111 addition to the usual management rout 

ines for budgeting, planning, invoicing 

envisage software which will provide 
automatic spelling correction or Iransla 
lion into foreign languages — at least foi 

standardised phrases il not for full-blowr 



Implications of 

Word processing 

It is clear that potential users have a 
great deal to Icam about wordprocessors 
But, as with all new technologies, it is also 

necessarv fur the individual to cha nee alti- 
tudes and develop new skills, and for the 
organisation lo change- ifs methods of 
working, it the true benefits of the technol- 
ogy are to be obtained. The full extent of 
the impacl oi wordprocessors on the see- 



Jely used. 



wine, 
either 



'it will allow them to get away 
with more slipshod typing' 



west level, the word processor 
ible a typist or secretary to 

■ quality and presentation 
lave access lo ,i siniole iiling 



likely, both. 

The real benefit to be derived from a 

word processing system lies in using it as a 
writing machine interacting directly with 
the author. 

In many organisations, wordprocessors 
may be regarded as merely an extension of 
the typewriter. In reality, they arc the fore- 
runners of the electronic office in which 
thev will function as Ihe priinarv link bc- 

lotal inliiim.irion and communication ses- 

working tool which enables a manager to 
dtaw information direct through his pers- 

and leed back his answer-. The growth in 
this application will depend on the devel- 
opment of, first. ■ ii . i. plans 

linking .ill parts ol a -.ingle building or 



pier. On the other hand, il 



pier to make corrections. This may 
lead to their job being downgraded 
2 If managers learn to touch-type, 
wordprocessors will enable them to 
dispense with much of the typing 
undertaken by their secretaries. This 
will become an increasingly signifi- 
cant trend at the middle manage- 
ment level and for. ill staff engaged in 
types of writing, such as reports, 

and go through more than one ver- 

managers lo improve their skills in 

ing their thoughts because they, them- 



lasks. Such as the pmp.i ration of draft 

or i-n equipped with , -.lien l.i tine la, ill 
lies, some simple lI.it. I or riilorin.iljon 
processing, [his will rcquiic sccrc-1- 

ive writing :\\>^ basic mathematics. 

elficiency ot the manager -secretary 
unit in those situations where there is 



retary unit in terms of typing time 
will be substantially increased where 
documents have to go through sev- 
eral stages ot drafting. However, 
managements will wish to ensure 
that this potenlial is not lost by need- 
lessly expanding the paperwork or 

level of quality. Both managers and 
secretaries may be tempted to do this 
in order to justify their possession of 
a wordprocessor whilst continuing 
their previous method of working, 
Jj. Even though managers may eschew 
nalltheirowntyping 









effect! 



if the i 



* the secretary could 
then take over and feed hard copy 
drafts to the manager for correction. 
It is often easier for a manager to 
amend a hard copy, for example 
whilst travelling, a 



1 the 



celv legil 



progressively move towards the 

completcclc, Irons office Inparticu- 
l,ir. development oi direct speech in- 
put systems will transform the mana- 
ger- secretary job, downgrading the 

managerial content However, de- 
spite much technical effort, speech 
inputting still seems to be some way 

,,11 and isunlikclvlo.ilfcctthemana- 



The Future for Secretaries - 

Labourer, Technician 

or Manager? 

The electronic office may be compare 



riKi.iri-. 'ipvi.ilir.*.'. 'Ik phi'i 



Implications 



ivided b 



the 



i n j ih 

or lice c.in only be obtained bvi 
ly substantial investments in new equip- 
ment, although most organisations will try 
to apply the new technology piecemeal so 
that experience is obtained before large 



aries and typists although it is 

Id estimate I he magnitude. It is 
that stall will be redeployed all 
necessarily in Ihe same organisation Til. 
v technology could also lead 



higher 
mg.Th 



both 



■ages ai 






n of 11 



tech- 



These two factors will force manage- 
ments to carry out a more wide-ranging 
and searching a n.i I rata nl office work than 
is usual, and this will lead them to concen- 
trate on a number of issues affecting the 



offered by the 
and office machi 



subjected to time measurement and con- 
trol. The secretary will then become, say, 
an inputting 'labourer' having little re- 
sponsibility or iririliim of action. 

Alternatively, Ihe secretary maybecome 
responsible for the operation of the elec- 
tronic office. The secretary will then be 
more like a technician who is capable of 
operating the system, diagnosing trouble, 
organising alternative arrangements dur- 



t is not left idle. 

mplc, spliUino. 



'the secretary may become 

responsible for the operation of 

the electronic office. ' 



he 'labourer' te 


msas p 


iduclioii 1, 


iesand the 'tech 


i roan s .i 


operators 


Changes of th 


Ivp.- i.i. 


inevitably 


ii sump unpmpluvriH'nt . 


mungst *.' 



to the ergonumic reality that concentrated 
work using electronic equipment can only 
be tackled for short periods. 

It is clear that there will be a need for 
training and the learning of new skills, not 
only for secretaries and typists but for 
managers as well. It is of great importance, 
therefore, that the extent of these tech- 



vel, for i 

teenagers who will work in the electronic 
office. For example, all this age group 

ant with the applications of computer 
technology. In particular, school leavers 

should realist thai rhc opportunities fin 



Neither word processors nor the other 
wonders of the electronic office will carry 
out many of the tasks which piesent-day 

secretaries undertake. The shrewd secret- 



We ier a complete service! 



When you buy a computerfrom us— we don't give you me 

box and wave goodbye! 

We realise this is a major purchase tora Company and take 



the timeto find out your requirements; design your 
computer system and write the software, orif you prefer to 
write your own, we will always be available to advise you 
Vol can buy a wide rangeof tolly documented packages- 
Word Processing/Purchase & Sales Ledgers/Stock 
Control/ In complete Re cords/ Medical Systems/Teaching 
Programs etc. on Microcomputers such as — 



Apple II 



from £750 (16K) 
A complete business system 
48K Apple, 2 Disk Drives, 
VDU 8, Printer £2.500 



icrostar 

from £4.950 
Multi-user/Multi-task 
1.2/2.4or4.8mb. 
A complete system with 
2 VDUs 8 Printer £7,000 



We stock a lull range otVDUs. Printers. Com outer Stationery. Diskettes. Disk Boxes etc. 

low cost Printerm LearSiegler 



ss your requirements ar 



Alpha Micro 

from £9,950 
From 1 to 32 terminals. 
From lOmh. to 90mb. disk storage 
16 bit processor. Multi- 
user operating system 



Dune Sprint 5 

daisywheel printer 12, 1t5 



Microsome Computer Services Ltd. 
125H29 High Street. Eflgware. Middlesex 
Tel: 01-9510218 
M.1 junction 4/20 minslrom Central London 



NOW OPEN! 

COMPUTER WORKSHOP 
LEEDS 



cw 



COMPUTER WORKSHOP 



PAYROLL for PET 

£95 inc. 



: ROM YOUR DEALER OR DIRECT FROM US CWO 



LANDSLER SOFTWARE = 

29a TOLWORTH PARK ROAD SlIRBITON 
SURREY KT6 7RL 01-399 2176/7. 



TRS80 
SOFTWARE 

The leaders in 

innovative 

software 

All types of programs 

fortheTRSSO 

Model 2 software 

available soon 

Large 18p SAE for 

our current catalogue 



A. J. HARDING 

(MOLIMERX) 

28 Codington Awe.. 
Bexhill, E. Sussex. 
Tel. (0424I 220391 



L Intelligent Artefacts Ltd 

J Sands - Whiteley Research & Development Ltd 



THE PERSONAL COMPUTER will 



w ;:i 



IPWH !".. 



want your Own m 

lowest prices in the un. seno Tor puces ana nenvery dui nere 

are some examples: 

PETS 4K £399 

8K £450 16K £535 32K £620 

delivery ex-stock !o three weeks. 

Also Pet peripherals: cassette, dual floppy, printer 

CHALLENGER 1 £300 

complete with RFconverter. 

Also Challenger 2 range 

Texas Tl 99/4 £690 

The most advanced home computer. 

AIM 65 4K CASED POWERED BASIC ASSEMBLER £420 

Four weeks. 

S-100 MEMORY 16K FULLY STATIC assembled and tested 

£150. 

COMPLETE S-100 SYSTEM with Cromemco SCC, North 

Star double density, 32K memory. VDU. torth Star and Tiny 

BASICS. Total £1800. 

Also other S-100 products. 

IP1 25 PRINTER £450. 

We import dirt 



Full technical support. 

INTELLIGENT ARTEFACTS LTD 

Cambridge Road, Orwell, Royston, Herts. 
Telephone: Arrington 689 
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Discs, Part 1 



Peripherals 



David Shear 



THE 
PERIPHERAL 
CONNECTION 



In this article, David Shear takes a look at the basics of disc drives. 
After covering principles of operation and a survey of drive types, 
heexamines choice and care of drives, finishing witha look into the 
future. The aim of the article is to demolish some of the barriers of 
understanding between users and suppliers, thus encouraging a 
dialogue on more equal terms than today. 
Future articles will discuss printers and VDUs. 



We 



mputers py disi 



» ihattheconversationuirnstoperi- 
pherals. Vet a system is not complete until 
the peripherals are added, and in assess- 
ing tin? uscabiliiv. performance and relia- 
bility of any complete system the peri- 
prii.'rals plava major. , u me times dominant 

rofe-AftrnwighinvesBgat t* fa 

commonest peripherals .- I- ad fa 
scope of a - : — 1 - 



understood— the p 



tappre 



iunts of data that must be acce' 
iomly. Incidentally, random-ao 

i one of many addresses, without! 
to move through all of the inter™ 
. The other type of access is se 



. The 



nagneric 



Types and roles starts at abolJt lOOKbyies and goes up 

around nOOMbytes, with a capacity to use 

Three basic dnve types exist today: multiple drives per system. As mlcropro- 

fixed-head (or head -per- track) drives, cessor 5j Stems increase in power, even the 

wilh their close neighbours, drums: flop- large-capacity drives are being con 




ddisc 



hard 




: in applications using large files and 

The low capacity drives — floppy or 
diskette drives— east in 5 1 /*" and8" sizes 
(the measurement shows the diameter of 
the recording disc), where the media is 
always removeable, or oxctiaiigeabli 
Larger capacity drives use rigid, or h 
discs, cit either N" (approximately!. II!' 
14" diameter. Several discs, or platters, 
may be fitted to a drive, and they can be 

both. 

Exchangeable discs are housed in two 
types of package — cartridges and disc 
packs. A cartridge is an all-enveloping 

plastic housing ivith a flap to allow access 
for the recording heads, and can be loaded 

A disc pack usually contains many plat- 
ters, whereas a carl ridge lont.nns usually 
one platter, and sometimes two. The disc 
pack is housed in a plastic chamber wiLh a 
removeable base, and when fitted to a 

■ive the housing is removed entirely from 

e pack. 

Whatever classification is used to sepa- 
rate disc drives, they do have many com- 
mon features, and a look at the basic com- 
ponents of a disc drive will help build up 
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rded. Ilnj- 



cailedtl.emclcs. 



.■lined In ,1 



sthei 



Mill thc-di-i -urMco- uioca^JilliT. 
ata blocks. Closely associated with I 



clocking signals 



Mthln the drive, 

c. Several dil- length data blocks (bul 

ing data and length blocks can be and 

magnetic flux information at the start 

Obviously the less llm ch.inges required, address. 

the mure data can be packed into a give 

space. Clock signals are necessary to pri 

vide the means In correctly identity when.' Ihe set lor addtc 

- utsTreferred to? 
data block on Iti 




a power ml tei hnique 
ensuring data integrity, and a 



ems these arc merely used to check 

longitudinal parity of the block but 

chance l -""£*' r " r on betltr thought- through sr 

d t sytems, a CRCC (cyclic redundancy ch 



mech-inisms it is best to first examine the 


schemes to be found are 2KM (double li 


lavout ol data on the disc, and the way in 


qoency model and CC. [i (group code i 




cording!. When data has to be eichangi 








„.,,.v.-if, locnsulcLimone.slulhc-ithHU 


Magnetic disc recording 


'Tigur^shovTthe layout of data on 


Magnetic recording is fundamentally 


diss [Xit.i is- recorded in blocks ol sew 








=512 Livtes, though nianv other standar 






through the coils of a read/write head and 


which contain the data block and certi 




control information. Sectors .ire identili 




in several ways, by physical markers (e 


ol the media being used, 


slots cut into the disc hub), bv pre-recor 




ed markers on the disc, or a scheme call 


rated in one direction or the opposite to 


soil sectoring can be used — this is pop 



meters quoted in disc drive spec iti cations. 
Three factors govern Ihe amount of data 
which can be recorded on a disc drive, 
these are: the number of tracks per sur- 
face, the number of bits of data per track, 
and the number ol discs. These in turn art 
ts per inch dpi ic.ip' 1 



M.iv.n»:s. 



s per inch (bpi). 
1 sp ara used ' 

shows the 



Positioning Mechanisms 

Since each head records only one tract 



This 

also called the 
Positoners come in many types, the most 
common] v used today being stepper min- 
ors and voice coils. Stepper motors are 
connected io the head/arm assembly via 
either a lead screw on the motor shaft, or 
via a flexible band wrapped around the 
motor shaft, "1 he latter is a newer arrange- 
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. The c. 



of an a 



'robly 



le head/arm i 
held within a magnetic field. As a current 
is passed through the coil, it will move 
either forwards or backwards, depending 

on the current direction. 

Positioners move in one of two senses, 
either along a radius of the disc, or in an 
arc rather [ike a record player arm. This 



drives use a dedicated servo surface, with 
a complete servo track identifying the 
track position loi each cylinder ia cylinder 
is the totality of equivalent tracks on each 
recording surface). Another technique is 
to use the preambles, and other unused 
spaces in the recorded format, to provide 
servo signals. This latter uses up less oi the 
mailable cHsc space, but at the expense of 

Open loop servos are widely used up to 
track densities of around 2l*)'tpi. on both 
floppy and hard disc drives. They do have 
one big disadvantage though, and that is 

used with exchangeable disc drives. Obvi- 

position on each drive. This can onlv 1 

achieved bv setting them up using an e: 
rental reference standard. This consists i 
a specially recorc 
(Customer Engine 
of an oscilloscope 



ly the average seek time. Depending on 
the application each of these times may 
assume major importance Typical aver- 
age seek times are 25ms to 80ms (ms - 
milliseconds) for a hard disc drive. For 
floppy disc drives which usually onlv seek 



lack-b 






normally 3ms to 10ms for 8" units, and 
25ms to 40ms for5'/4" units, floppy discs 
being considerably slower than hard discs 

*" — any computer system is heavily 



When,, 






m mat 



seek times will plav a major part in system 
throughput There are, however, some 
other factors to consider when looking at 
the time to transfer a block of data, and the 
first of these is the disc rotation speed, 
specified as latency. Latency is the time 
required for one disc revolution, usually 
specified in ms. Hard disc drives spin at 
1500, 2500. 3000 or 3h0(lrpm usually, 
vhilst floppy discs spin .it 3(K) or WJrpm. 



Thus I 

the sum at the seek hi 



II uikli'lin- 



Its movement to any new destination. This 
requires a positioner servo, which exists in 
open and closed loop forms. In an open 



■ops nee 



,rlv il 



loop Si 



), then 






wgins for 



lisaligi 



I a C.B. 
lis. Such 

led. Hard disc 
!gularchecks,as 



■j.; ti 



.ethe; 



head carriage, and partly to the main disc 
unit This can take several forms, typical 
ones being a photo-diode sensor and etch- 
ed grating, or primary and secondary coils 

vide a pulse, or output, corresponding to 



Positioner servo circuitry has electronic 
d electro-mechanical refinements of 

vlt.iI kinds to ensure good performance 
er a wide temperature range, and posi- 






i.l.mr per- 



that when comparing specifications you 

know exactly what is being quoted. 

On floppy discs in particular, two furth- 
er times are often quoted, the head settling 

the time required for the positioner to set- 
tle on a track position, after reaching it, the 
latter is the time to push the head into 
contact with the disc, where it can begin to 
read and write. 
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are one ol them. This is onlv suitable ti 

solved b\ IBM some 25 years ago, by th 
introduction of the living head. In thi 
head the actual readVwrite poles are st 
mically shaped plaE 



w> 



speed, the fSernouilli principle take 

and a layer of air is pulled around close to 
the disc surface. This moving layer of air 
enables the head to flv, and bv varying the 
silte and shape of the head, "and the disc 
speed, different flying heights can be 

Two distinct types of flying head are 
available, those who take off and land on 
the disc surface, and those that are held 
away from the surface until the disc has 
reached a high speed, and then loaded 
towards it. Take off and land heads were 
one of the very first types of flying heads, 
and are now making a big came back in the 
latest technology (code named Winches- 
ter): they are only suitable, however, for 
fixed discs, as obviously the disc cannot be 



Floppy disc I 
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side. 



head 1c 



e pad on the opposit 



side recordingdi 
fog in place of ll 



lluppv recording js k< pieven 
the heads are repe.iledlv ln.id 
and many detailed variations 
sign have been made to fry anu 
this problem. 

One final point on the subjeci 



vingheightofatypicD 

lould always be bomi 
,g disc dnves. II can, 
ro n S ly that serious el 
. keep dirt away frorr 
de a drive, and awav 
rives. Dirt is the a 



n headde- the disc surface, and 

1 overcome and expensive dam 

media. One im.il ivi 

eads, suspect lhal you h 

B the NEVER try anothei 




Fixed versus Exchangeable 

At firsl sight, the suggestion that feed 

discs could be preferred to i/\ch, in [liable. 

some of the advantages: The heads and 




FEDS (Fixed and Exchangeable Disc Suit- 
es) are the complete answer. Whilst they 
are complete systems solutions ir """' 
m right, and can be a good choice ... 
ances, they do nut offer. 




It's Here At Lost... 

Written by the author of your Level 1 Users Manual. LEARNING LEVEL II picks right up where the Level 1 
Manual leaves off. It also supplies the changes needed to make the Level 1 Manual compatible with your 
Level II TRS-80 

LEARNING LEVEL II covers all Level II BASIC beyond Level 1. plus much more, It shows you how to use 
the Editor, explains what the many error messages are really saying, and leads you thru conversions of 
Level I programs to Level II. 

Dual cassettes, printers, the Expansion Interface with clock and other features are explained in the same 
easy-to-learn style that made the Level I Manual famous LEARNING LEVEL 11 was created specifically 
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Brian Retfin Smith 



l» struggle to 
nns's of rnfom 



INFORMATION'- 
The Art of Power? 




pubs, often seem to requir 

eree of flexibility (some wouin « 

hypocrisy), 

"As the newlv appointed K."-l'.hv1i It 
low in computing .11 the Uoyal College 
Art, I find myself oscillating between pen 
tions that no holophrenic person (1 mai 
that up, but you Know what 1 main! con 

after lambasting the absurd h\.itii 
many computer people with number. 
the i]ii«niiuti\vii-.sti.'sd of the qualitati' 
e finds oneself insisting, to siime- 
o portray a 3-D, rotating 

le trigonometry and 
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Mi.- motv qtk-linn. Who 
il.ition .h.mnils"' IVliD d 



milv hold jln 


ill seven 'c 




ad at once 


we literal] v 'r 




dat.i lh.it mi 




skin and so i 


n. Bui — a 


it — we don't 


ill do II the 



ea Ihe dat 

.11- Intnl. 



111! d I .tr till' ■..INK' i-llllHIl- VCt Id LI , ., ,■ ,. . 

J, . ,, | I I , | ■ ■ Ijllorm.itnm lh.it < 



celebrating Ihe fact, sui 



aider, In 



The human brain only 

functions 'normally' by rejecting 

much of the information 

that comes to it 



rounded by the 

tur graphics, a 
nputers, time- 
lld, something 
and something 
n disc drives) 
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PrinflnnnrV"' IM 


■ PET ■ ZSO/CPM ■ 6800 • 






This is how vour business appears oh the screen. 






Approx 60 entries update only 1 -2 hours weekly and 






your entire business is under control. 


Bus, mess Program Version 1 
EZT5 


HARDWARE 




Unitary File Handling.) 


PET 2001 SERIES 






PET Com puler 2001 32KE79S 


01 -Entei-Netv n Exam/Creaie Order Book 

Names/Addresses 12 E xam/C rea te Product Sales 

V 'Fr,:.:r-Pf:nl -„■:::■,:::?.• 1? P,ir: r u . ,[,„■■, : ; S i : 1 | l -.. m ,- !r - t 


£37 S 


PET Floppy Disks 2040 E795 
PET IEEE Cables £45 


03 Enter/ Purchases 14 Print Suppliers Statements 




TERMINALS 


05 "Enler A/C Payables 16 Prini0.i-ir"rivi:i;'l.'iTieiii-: 


Mil It 1 Mode Multifunction 11 






Siring Handler ESO 




Received 1 B Pnnt Week/Monlti Purchases 














E475 


Centronics 779 Prinler E950 


Bank Balance 21 Update End Month Files 






09 Exam /Create Sales £2 PrinlCashllLW Analysis 






Ledger 23 Enier Payroll 




INDUSTRIAL MICRO SVSTEMS 


g £4 Ret jm Id Basic 


Business Program Version 4 






(Including Payroll, Year Audit, 


Disks included. Expands to 10 












compatible : £2,500 














10 invoice search, (d) amend ledger Was: (e) total all aa.es. 


ComhinerElOO 


Unit; £2,500 


Please telephone lor appointment -TONY WINTER on 01-636 S210 


G. W. COMPUTERS LTD., 




89 Bedford Court Mansions, 


Bedford Avenue, London WC1 



Software 



Review 



Printout 



Computer Age endors< 
See Brand News, this issL 
address of Printout. 



«iisecone»fcl 



ldEt5pt 

undoubtedly exceed ihe coal o! lit- ij'igi 

con verted commercial programs im 

Trie comprehensive packages we loo 
at in detail conformed to a high stanc 
overall. Prospecnue purchasers wiih n 
siiWiiird nooK-weeping sysiems might 
obliged to amend the-" own jys'e— j 

Believe thai many ol these packages c 

. I 1 ■ i: 'Iv.i.ii- i- ., ■■' 

known mini at eight times the price. 
Best Buys 

The following packages appeared to u 

offer exceptional value lor money, I 



particular package lo their appl leal ion 

PETACT Slock Conlrol f 

PET ACT Sales Ledger i 

PETACT Purchase Ledger I 

PETACT Sales Invoicing t 

Wordcraft Word Processor i 

Computastore Payroll I 

HB Sales Ledger I 

Commodore Stock System t 

GW Business Program package t 
Commodore Business 

Information System I 
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Viewdata 



Richard Hooper 



THE EMPTY MACHINE 

Homes, Personal Computers and Viewdata 




m 



'The main requirements of the tic* 

average home are not likely to ptft 

involve much actual computer '■''''' 

processing.' jjjjj 



ifnorw Post Office 
»ill be Ihfc). RiitRi 



Viewdata 



ntnv jnvlhiri(;.il>i>ul liinipiitV: [■nii;i,im 

;(ir.ii;c .in J ini.irjii.ili, in rL'trii'val svsti'ir 
■ilh liltk' trii|ih,i-r~ on I ho ntcd fot pro 



Lnv 'Hight iu.iv/ in the UK, there is 
only one public viewdata 
:",. service t.npabte of reaching into 
i.-.i thehome.' 







Viewdata {*[£"* y,My "' L ' mer « e fl( ™ m P e,i,i 

^^^^^^^^^^* In the United States, the union of p 

5on.ll computers and viewdata- type si 

isiiwwould spend £75(1 d_v«ir terns h,is also be K un. Amid mur'h put 

1,1 "■■ hides rental of a aty, (Tie Sourer opened in June 1979 lit 

.1-,' ■ md Prestel the Tdecompun,, w Corporation of Am. 






apple computers 



2 Station Road 

Weaverham 

Nr. Northwich 

Cheshire. 

Tel: 0606 853390 
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Write for ComputerA ge 



i We invite articles of general interest, on education, the professions and business 
uses of the small computer 



i Manuscripts must be typed 

i Photographs and illustrations are desirable 



must stress that we 



• While we welcome articles from people in the business, \ 
can only publish informative contributions 

• Enclose an SAE with your manuscript. We will take every reasonable care with 
material submitted, but cannot assume responsibility for its loss, or damage to it 

Write to ComputerA ge 

I What do you think of this issue? Write us a letter. We'll publish the best ones — and 
each of the three top letters will win its writer a copy of Dr Christopher Evan's book, 
The Mighty Micro (Published by Victor Goilancz at £5.50. 

I The best index of a magazine's quality is the quality of its readers' letters. By that 
criterion, Computer Age will prove that it is the premier computer magazine in 
Europe. 
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Viewpoint 



Martin Banks 



WHO NEEDS CHEESE WHEN THE 
TRAP IS SO PRETTY? 




Imagine yourself ai(ting at yarn d. 
busilv working away at somethinj 
other, definitely feeling in char* 



I que. 



rou actually counted them). Facl" 

oiir policies has, on jivnifr'. ahoi 

inn different alternative. Aj;,nin. I 

(at know for sure. He emplovs ]-» 



TO" write "what do von want to do with it" 

Suddenly the phone rinfis Nothing 
few in that von might think, the damn Our Mr Smith then launches inl 

thins seems to mi); all d.iv ton pick :< v. r uhofc string of half thoueht-out busii 

and s,iv your jolli intm, and ,1 voice con.es activities he would like to see run by 

unadjacent to the lolloi\in>;: "Ah. e,ood an isurance bro 

mumiiiB nn name is Smith. Von don't with75differem 

. ne. I want to buv one",.!' 'the.,: Pel different types i 

thingies.' doesn't know fc 



nith « 



othe 






in the City. He deals 

on average offer 150 What he wan 

utio — he thinks. He management 



Viewpoint 



'Ah, good morning, my name is „„„,„. ,. . „,,-.,. i„ , ■ w- 'So somewhere the micro- 
Smith. You don't know me but I [orsi,,h,,!.,-.n. 1 -shn,i.( -l ,i„.,is. ;; CQmputer business is failing the 

was wondering if you could help '' [l , '|" ll ,, l ,v' l ', n ! i l ' l | ,'. 1 i 1 l , , | l |,i',','ii!-,mu' IVm uw ■ user' 



Martin Banks wntes . 
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SCOTLAND 




Why not call n 

Jy ■nUnlile. 

C omplele hard* 

M-i, printers .1 
fall us for hand 


on demons irarjoe unlhou! obligation- 


S0PEHCOL0UR 








^!?SH*tE 


niiLlulalor required. 


PR INTERS 

ri..l r iiin fll.,'i.iir,i.h -.tv.-J 1 l.n .-har/ifL-, r,,,, qualin ( I ^ plain paper 
iracior-fed. £595.00 plus VAT. 


PASCAL 






numerous lofii.ir 


lie m.n.1 p-jirerlul inirn.-l.insuii 
rlii:- i.L. ll'.'f.iH:. |. u || J-.uil.K 


S«»rf^tt"" to ° 


MONITORS 

HITACHI [opq 

Apple. Nmoodu 


™^rri°9™hSa3oiai 


chaio.oo 


lKKRAM=drl-nn£69.0n Primer iorrrf 


■word £132.00 


STRATHANO, 44 ST ANDREWS SQUARE, GLASGOW G1 5PL 
j»r m-SS2 6731 Telex.777268 
P3| CULLERS WELCOME "T^H 

-■■j :....■■ .,,,,,, ,,.,., .,,.,.,..„„■ , ,,, -|geU 




NORTH-WEST LONDON'S 
HOME FOR NEW BORN PETS 

Why Hash into town for vour new Pet. when 

Vflll r-n eh(ip !nr">'1v It (liscr.iint urii-ir'' 
/.»„, pffggg „r.. I,.,, _-, ,,,,„, ,„,,.,,.,,,.... „, ,,,. ,- g 

In stock now 

PET 2001 (8K, 1 6K, 32K. inclarse keyboard) 

Dual Drive Mini-Floppies 

Centronic Printers Extra Cassette Decks 

Interfaces Oodles of Software 
SOFTWARE TAILOR-MADE* WRITTFN 

FOR INDIVIDUAL APPLICATIONS 
Evening A week-end demonstrations & sales 
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Database 



Elliot Khabie 



DATABASE 



PerhapE one or the moat lime-cm- then that ma, 
suming tasks that many tirms have ise much ol I . 

retrieval of information. It i- not MtJrprisint> it media. 







ally by the system. , 
days information is 



e> the information ti 



(note that I do nut speak at block amtrol, as 
the controlling aspect might involve some 
i .ilue lodgements ah^t which one should 
be clear in the context of a database), sup- 
plier and client information, mailing lists, 
and so on. An open-ended list indeed. 
Nor did 1 mean thai all this gathered 




database a set of dies, perhaps inter- 
■laled. but a [fording some decree ol sell" 
iilh'dciicy. It's appropriate here to quote 
" * example kclcmng ba,-!, to 
(he employee hie quoted ,ibove, this file is 
made up of three fields: Employee Code, 
Name and Salary. Assuming (here are 
five employees in the firm, the informa- 
employees may be presented as 

As it stands, this EMPLOVEE file will be 
referred to as a sequential file, made up of 
records, one for each employee. Assume 
now that information on Departments 
need to be stored. There can be various 
Departments: marketing, accounts . . . 
Against each Department, we might want 

Mir Department Code (DEPTCJ 

Ihel.Vp.uLmeiuN.imcllJEPTN] 
The NlanagerCodeiNUNC) regarded as 
Employee Code 
The .'ist of employees' codes in thisparb- 

: list itselt, there would be no need to 

I > nil '(ILi.ilii.r-.il'. hi I. Til pi. nee u.imc-s 

e EMPLOYEE tile. Moreover, a 



The file of Fig 2 simply states that 
EMPC2, EMPC3 are in DEPTN1 and (hat 
EMFC1, EMPC5 and EMPC4 belong lo 
DEPTN2. 

Note thai MANC1 could be either of 
EMPC2 or EMPC3. Moreover, as against 
each employee code there is an employee 
description in (he Employee File, one uses 

rows in Fig. 2. to relate the two files. 

Assume now a firm ol five employees: 
ALAN, JACK, JIM, IOHN and STEVEN 
Their respective Codes are: AL, ]A, Jl, JO 

Note that the codes are in the same 
alphabetic order as the names, which is 



thelos; 

The alternative thai some people hav. 
been, putting lonvard for some time now 
and which is the subject matter of thi 
series, is that of a computer system lleiibli 
enough to cope rapidly with change am 
one also capable ol handling, ill the .i sped 
■" "' isystem, which by thi 






: often i 



erred tc 



refled 



nanagement in for 



ke thi 

■t-iiLB. uie actual slot 
one hand, and the program (or pro 




preftMble. Assume that JACK Ls the 
manage* fur the ACCOUNTS depart- 
ment, and JOHN that of the MARKETING 
department. We can give these two De- 
partments codes such as AC and MA re- 
spectively The case where one employee 



Database 



leaves the MARKETING Depar 
the ACCOUNTS Department, 
vantpointermust he adjusted. 



EMPLOYEE file first, then that of the 
DEPARTMENTS (ie, in a kind of inverted 
order) to find the Department to which JO 
belongs; in this instance, he is in fact also 
the manager ot th.il Department. 

What flit Hie famous poftftts BOTiriBWd 

To fully appreciate their meaning we 
should examine the physical level of data 
storage, rathe 



'For efficient storage 

and retrieval, information 

requires structuring, ' 






n ihed.il. 



., l-'IMl,., 



the logical level as we wlotonfll database approach, a 
riefly, at the physical doing away with pointers altogcl 



Jicates that the DEPART- 
MENTS File has two levels, whereas the 
EMPLOYEE File has only one level. 

1 might here mention that an interesting 
example ot network structure arises when 
considering family precedence relations. 



ally stored. This address does mil reler to mulching codes 

the memory of the computer hut is that ed. There is a lot ro oe saia ror 

where the information is kept in Km. Kin l; pro.ich: and between thetwoextti 

storcTusuallydfeixlloppydiscslorasm.ill fully inverted database and a r 



:o the i 



define a 



roth.-r- 
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APPLE II MICROCOMPUTERS 
BUSINESS SOFTWARE 
EDUCATIONAL SOFTWARE 

DEMONSTRATIONS GLADLY GIVEN 
WE CARE ABOUT AFTER SALES 
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SERVICE & ADVICE IS FREELY 
AVAILABLE ON MOST SUBJECTS 




MICRO COMPUTATION 

8 Station Parade, 
Soulhgate, London N14 : Telephone: 01-882 5104 


SHOWROOM: 

1460XFORD STREET LONDON W.1. 

TEL. 01-637-1587 

OUR CATALOGUE OF SOFTWARE 

(FOR MOST MICROS) IS FREE 
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r | I 30 ST. JOHNS ROAD '' 

I lodata Tsr™ Yau ' 




Telephone: Tunbridge Wells (0892) 41555 
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tW DIGITAL MICROSYSTEMS 

LOW COST BUSINESS COMPUTERS 


W mm ^0 

WING TABLES 




DSC-2 


ONE to 29 MEGABYTES DISK STORAGE 
64 Kbytes of Main Memory - STANDARD 
Digital Research CP.'M operating system - 

STANDARD 

TEXT PROCESSING, BASIC, COBOL, 

FORTRAN available 


TROLLEYS 

# 

ENTRY STATIONS 

* 

^ STANDS 5^ 






32 to 96 MEGABYTES DISK STORAGE 
32 USER &16 TASK capability- STANDARD 






Reentrant ASSEMBLER & BASIC - STANDARD 






Ma 

V 


Roppy disk based development system 

available 

ATA still needDEALEFKmpartsijlU.K. and IRELAND 

J 


PLANNED DATA FURNITURE CO. LTD. 
134, CHESTERGATE, 
STOCKPORT, 
CHESHIRE SK3 0AN. 
TEL: 061-477 4890 



Higher Education Essay Martin Healey 



IMPACT OF MICROS 

ON 
HIGHER EDUCATION 



tcessor has appeared on the scene — abreastof prai 

has been so Ugh thai the education Computer t 

I most immediate nrnblem lies in _■ _, ing departments. Their involvement. 

IBJ i ■ : . . . | ■ itlnd electrical t .d The Computer industry has however, is not high enough to meet the 

rtroi'!, en iintvr- ,i.-eadv in mduslri fortC; criticized the Universities ncw demands. It is vital to realise Ihal the 

inics. ■ ngmeers or Computer , Tv ,.,,,- , „ lht . cpu m a computer. The teach- 

MathematiciahS While the ing must centre around tin; mndament.il, 

industry needs far more of computer architecture, n-nini^ n.iu.. 

Microprocessors and peop/e with a broader S^StaSSJTSmg; Tr^X, 

Microcomputers hardware software knowledge registers, accumulator 



system incorporar. 
knowledge of b, 



Undergraduate Teaching 

There are three ma(or areas: 

• Physical electrodes 

• Computer science or scifrwa re techniques. 



of computer systems. ' 


■■ I'll -■ ■ Ai'..:. iii i'. 




graduate studies are clear examples of 








Micro process or. 1 computer architecture 






with electronics and logic courses. There 


Physical Electronics has previously 


should also be some attention paid to 


been the domain ol either Physics or Elec- 


interfacing and peripherals. 

Computer software techniques are nor- 






mally taught by Offshoots of Maths de- 


processor has produced no specific new 


partrnents specialising in Computer 


















Britain furthering the LSI component 


not as computer education. Again, then; 








pii'ie-.-ni M'lt'.i.HV lechniijliev 1 In bi-.ii 


Board's) INMOb venture is successlul, 


topics of data structures, compilers, oper- 






in;; of physical electronics — but 1 doubt it. 


clas5 of computer. It would be uselul n 


1 here is a strong argument that one or two 


current microprocessors could be used in 


mole liislilutiuns should have some torm 


practical examples of, say, As-embh 



Language progran 
more related to w 
able for hands-on I 



The Problems 

The problems created in this environ- 
ment speciticalk by microprocessors are: 
• Volume. Most students of electronics 
now need a training in computers, not just 
computer programming. 
. Integration. The computer industry has 
i^iiUCiit.ci/ed the Limcrsities for turning 
out either Electronics Engineers or Com- 
puter Mathematicians while the industry 
needs Far more people with a broader 
hardware/ software knowledge of com- 
puter systems The few highh dedicated 
computer courses like Manchester's can 
cope within a single department. Others 
need to com hi no the resources of the Elec- 
Computer Science depart- 



Essay 



space. Typical of this type of equipment 
will be multi-terminal machines running 
simple Editors and Assemblers dedicated 



ments as we have done in Cardi 
not easy, since it requires not only 
departmental but also inter- l.ieultv 
operation — achieved at Carditl with 



1 his iz 



staff to change their own fields and for 
retiring members to tie replaced by spec- 
ialists in the newer technologies. 

In injecting a near step-function change 
in emphasis I he microprocessor has creat- 
ed distinct problems to which there can be 
no easy solution. 

Frankly, those of us u 

field already specialising in Micros, _._ 
hardly experienced — nobody is! Thus, by 
and large, teachers areotten only one step 
ahead of students. Indeed, with the very 
enthusiastic hobbyist clubs now around, 
the students could be ahead. The danger 
here is of bowing to enthusiasm and fail- 
ing to teach sound fundamentals and good 
engineering practice How many teachers 
of engineering now moving into micros 
have experience of structured 
programming, or fully understand the 
importance of standards and 
documentation 7 1 am afraid thai now. the 
blind lead the blind, and will do for some 



Postgraduate and 
Research Work 



been a dramatic tall in qualitv British stu- 
dents continuing their studies. 

The Science Research Council (SRC) 
giants, available to graduates with Island 

upper 2nd class honours degrees, amount 
to less than £1,500 per annum. This con- 
trast* badly with the [3,000 + salaries 



Sjt'cificjlly uith microprocessors, how- 
■cr. i[ becomes necessary to incorporate 
list software courses into the tradi- 
Electronic courses. Thus Compruter 
iic- departments must be asked to 
ide special courses in parallel with 






Much of the Gove 
on education m the 
must be directed tu 
educators. 






rentlyrun 

ve teacha 






,say. 
insvs- 



Laboratory Equipment 



'Thus, by and large, 

teachers are often only 

one step ahead 

of students' 



:::- 


■in niacin 


■;;?. 


ew and 

,-pio.ur.i 


full-time 




lir.t,..-.! . 
















SIN! pio- 




ung. rt„ 










heLncm 








!"mI 


T 'mi"'" 




t.Mlipi, 


er depart- 



y due to the rate of 




ent. Simply to lay on 




Tocomputer evalua- 
H also be supported 
a proper micropro- 
ystem (MDS), The 


' The current situation 

with laboratories is a little 

short of disastrous. ' 


^aTCe^lua- 
ntcring industry un- 
nMDS, 





■s changes i 

degree cuur* 
vnieitncall 




s»5T; 


change is of departmental micr 
embers of than expanded use of 



tin gener- probabli the hesl way in which Universi- 
to, product development. I reeol the con- 



can run supervised K & (Research and 

Development) propels, employing good 
class people, for around £10,000 p.a. (Plus 



Essay 



The big problem hen 
(you only gel monkeys i: 
and the relatively short 



must bend a little 10 take on multiple on* 
year contracts, with the colleges their 

selves possibh guaranteeing mnlmuih i 
the rare case of ,i conlin nation project I'.n 
ing to materialise immediatelv. if we di 

able tooiter£5-7..000 salaries, we can the 
attract the right people Note that I do re 



ond year undergr. 
engineering. 



ample. Ih.. 
-•' P"'i' vl 
gin :,.-.:.: 



is source of 

le SRC also 



for higher degi 

While industry is th 
such Research Fellow* 
has some funds for similar ventures. Here 
however, the "purity" of the research pro 
jets null dominates and stifles much of th 
more ■applicable" concepts. The SRC 
oroblem in assessing requests for grants i 
r, afraid that there is nine 



Non-Computer Specialists 



isers. Our Geolog\ depar 
■[■ Workshop micro, mi i pud 



satisfac 



Mtf. the- 



lessen the problem, but I hope thai. :i 
next few years, they will give more 
port to application orientated pmieils 
Most laboratory equipment tor rest 
work is acquired through spedlic gr 

ure of £1I),IXK1 p.a per head incl 
£2.000 or so for the lah equipment "ki 



thai the ie.anri u-rv- hi, ... 
with totally inadequate equipment. 
the servicing, interfacing and adv 
services are tied to the opaiidmg n. 



and also a lot of repetitive program 

The Universities Computing Committee 
have recently conducted a study and have 
made recommendations as to how the 
centres can expand the service and advis- 
ory roles and steadily reduce the central 
hardware facilities. In my opinion they 
have erred on the cautious side, possibly 
underestimating the variety of program 
development facilities available on micro- 
computers. Certainly the new generation 
of lo-bit micros, with 1 MByte address 
space, will be powerful bafch processors. I 
can envisage one time-shared mainframe 
being replaced by four or five simple 
single- stream computers, each with large 
memories. Further, these machines can be 
physically distributed so that users can get 
at the machine; and floppy discs will be 
sufficient. 

At present, large disc stores are required 
to keep programs and data available. With 
floppy discs the user can keep his own 



with multiple terminals, dedicated to 
interactive program entry, editing and 
creating floppy discs (or communicating 
direct with other machines in a local 
network). 

Thus I see maim rani.- computers being 
on the whole replaced by multiple single- 
stream computers. A much reduced, but 
nationally inter-connected network of 
specialised large machines will be retained 
for high computing load requirements, 
ecen though I envisage very large pro- 
grams being run on microcomputers I Jo. 



the o 






with n 



erv department i 
e than, say. thre 



with a no-strings -attached grant for devel- 
opment systems of sav £10. 000. Preferably 
a deal could be done witha vendor for bulk 
purchase reductions, or a U.K. system sel- 
ected and enhanced for the purpose. The 

terrent of making soul-destroying appli- 
cations to the SRC, just to take a place in 
the lottery. 

Currently, with insufficient equipment. 



'Currently, with 
insufficient equipment, there 

is a big clash for 
resources between students 

and researchers.' 



and i 



<i further pro 



is undergraduate pro- 



General Computing Facilities 

With older 
each College i 



ig equipment, 
naturally led to 
g a centralised 



Conclusion 

In general, the impact of mieroproc 
n-s .in highi i eilii.-aliun is both -.iuni 
ng and fnghleiiing. Ihere is a deh 

1 mv!.mIiIi..-s. Wecoiildalsodowilhsi 

•rodiicls. With all the report and It 






at there is a big i 
of engineers new to compi 

lured programming? How 

and system design pr.n lice bia 
engineering applications' 111 
the" research projects which ir 
neers are considered old- ha I bv C'umpui 
Scientists. Who will work on Real-"" 



ing advisory ser 
cases the lacilitii 

that specific feai 

wide range of u 



largely so 






; staff, a 



of a 



acting r 



ngt- 



ing ci 



; made available to a ^,,.,,.0 to 

ige of users. Originally, comput- fl iesser ex 

ies were attached to Computer competitive with Industry. Thei 

departments, but in most cases g rJve a,, n( .(. r that new staff appoi 



ts. Possibly i: 

nig new stall Hie salarit 

I'lil' 'chak- 



lefuncti 



s for it 



? To the s. 
merely reinventing 
he path well served 
d yet Intel's RMX SO 



:e separate. 
W'ith microcompi 
split, with many u 

Thus departmental 

ing 3 Uncontrolled e: 
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cNewBear ^Systems 



«f WE SPECIALISE IN: - 
K DAPPLE n 

FROM £810.00 

* PURCHASE LEDGER £295.00 

* SALES LEDGER £2<)5 00 

» WORD PROCESSING £ 50.00 

LEDGER MANUALS AVAILABLE SEP \RATELY 
<M JO.QO EACH 

worth Star 
horizon 

HRZ-2-S2 32K + DUAL DISK DRIVE .... j;1415 

HRZ 1I616K + SINCLEDISKDRIVE . . . . £1085 

CP/M FOR HORIZON ........ £ 75 

PASCAL FOR HORIZON £ 65 



CROMEMCO SYSTI-.M * 



FORTRAN 

Z2-HIIMBVTE HARDDISLSV.STFM14S95 
CKOMEHCO HARDWARE 

DOCUMENTATION 1'65 (zero VAT) 
CEtOMFMU'j SOFTWARE 



Tel: 0635 - 30505 Telex: B4I 
NORTHERN SHOWROOM: 
220-222 Siu. kjion k..:.; ■:■::., 
- ■ 161-491 2290 



Id 15% VAT on ill pricrs. 
Phone (06 35 -30505) /oi Cat; 



^_. 



\ ML <iNewBear SBooks 



CAl.I.LRS AM) MAIL OKI liik: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 Wini 
CALLERS ONLY: 220-222 Stockport Road, Cheadle Heath, Stockport Tel: 061 491 2290 
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RECOqiNISE 

The soLution 
ytT? 



Most Data Processing installations 
are desperate for more staff. 

Quadrants' distinctive 
advertisements, register and 
quality of service has proved to 
be successful in a market where 
the demand far exceeds the supply. 

In order to provide a successful 
service the selected agency must 
have a thorough understanding 
of the difficulties of specialist 

Quadrant Recruitment has the 
experience to identify your 
particular needs and specify 
solutions that enable successful 
campaigns to be launchec' 



QUADRANT 

RECRUITMENT 

LIMITED 

•advertisement consultancy 
•assignment advertising 
•applicant register 
•recruitment interviews 



It is of no use hoping 
that your problems will 
resolve themselves - only the 
use of a professional 
service will provide 
results. 

The first step 
therefore is to . 
contact Philip Hockley 
or Bill Baker for 
a consultation to discove 
Quadrant Recruitments' 
solution to your 
individual problem: 






Altnncham.WA14 2DB. 

Tel: (061) 928 8302 

Bill Baker 

i Bank House, Queen St, 
Sheffield. 51 1UF. 

Tel : (0742) 738794 



North Star Horizon- 

COMPUTER WITH CLASS 

The North Star Horizon computer can be found everywhere computers are used: business, industry 
education and even in the home. Low cost, performance, reliability and software availability are the 
obvious reasons for Horizon's popularity Over 15,000 users during the past two years have proven 
that the Horizon has the reliability for day-in, day-out computing. Available software includes word 
processing, general ledger, sales and purchase ledger, inventory, time ledger, incomplete records 
timesharing BASIC, PASCAL, FORTRAN, COBOL. PILOT, PDS, CP/M etc. 

NOW BETTER THAN EVER AT NEW LOW PRICES!!! - The new Horizon configurations now 
include a minimum of one drive (dual or quad). 32K RAM, two serial and and parallel port, full 
complement of 1 2 S-1 00 connectors and rear additional drive connector. The Horizon is now available 
with double-sided dual density drives driving 360K of storage per drive, the new drive has the additional 
advantage of increased speed (5ms t-t access as opposed to 40ms) 



Dealer enquiries welcome - Educational/OEM and dealerdiscounts g 



fIzon-2-32k-D-asm 
Anatfex DP8000 printer 
Intertec Intertube II VDU 
System complete with cables 




l"l niNTERAM 



UK Distributor: 

INTERAM Computer Systems Ltd. 

59 Moreton Street, 
Victoria, London SW1 V 2NY 
Tel: 01-834 0261/2733 
Telex: 925859 



DISTRICT COMPUTING 



England's Smallest Computer Bureau 
where users operate the computer themselves 




This is the Diablo 3200, manufactured by 
Xerox, which we use in the Bureau It's 
really well engineered _ we have not had 
one data error since we started 



The Bureau service is essentially local, but if you are not local we can supply the Diablo 3200, 
together with lull accounts packages in the price range ol El 1 ,000 for single-user system Ideal for 
small business, to about £25,000 for a multi-user system for the larger business. Vou could even 
set up your own 'District Computing'. 



BUT, THIS IS NOT ALL WE DO: 



We are distributors lor tt 
Intertuhe It, the really intelligent ter- 
minal that cannot become out-dated. 
Hundreds ol features all in erasable read 
only memory so that, if needs change, so 
can the terminal. 

The price isalso incredible 
ONLY C575.00 plus VAT. 



AND, ideas that we have developed tor ourselves to help our own operations; 

1. The Decwriter Speed-Up Module, which can be fitted in minutes to 
Decwriter 11 to 60 ops or with a bit more time to 120 cps. 

Complete module with fitting instructions: £25.00 

2. The Golht Re-inking Kit, which makes your printer ribbons last tor up to 30 times as long 
Including attachments lor Decwriter II, Diablo Hi-Type, & Diablo Matrix, only: E5.CK 

174 IFIELD ROAD, LONDON SW10 9AG. Tel: 01 -373 8571 

Map of where we are 





